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HOW TO USE THE SOIL SURVEY REPORT 


HIS SOIL SURVEY of Washington 
County, Nebr., will serve several 
groups of readers. It will help farmers 
in planning the kind of management that 
will protect their soils and provide good 
yields; assist engineers in selecting sites 
for roads, buildings, ponds, and other 
structures; aid foresters in managing 
woodlands; and add to our knowledge of 
soil science. 


Locating soils 


Use the index to map sheets at the back 
of this report to locate areas on the large 
map. ‘The index is a small map of the 
county on which numbered rectangles 
have been drawn to show where each sheet 
of the large map is located. When the cor- 
rect sheet of the large map has been found, 
it will be seen that boundaries of the soils 
are outlined, and that there is a symbol for 
each kind of soil. All areas marked with 
the same symbol are the same kind of soil, 
wherever they occur on the map. The 
symbol is inside the area if there is enough 
room; otherwise, it is outside the area and 
a pointer shows where the symbol belongs. 


Finding information 


This report contains sections that will 
interest different groups of readers, as well 
as some sections.that may be of interest to 
all. 

Farmers and those who work with 
farmers can learn about the soils in the 
section “Descriptions of the Soils” and 
then turn to the section “Use and Manage- 
ment of Soils.” In this way, they first 
identify the soils on their farm and then 
learn. how these soils can be managed and 
what yields can be expected. The “Guide 
to Mapping Units and Capability Units” 
at the back of the report will simplify use 
of the map and report. This guide lists 
each soil and land type mapped in the 
county, and the page where-each is de- 
scribed. It also lists, for each soil and 
land type, the capability unit and the page 
where it is described. 


Foresters and others interested in wood- 
lands can refer to the section “Use of Soils 
for Woodland.” In that section the soils 
in the county are grouped according to 
their suitability for woodland sites, and 
some factors affecting management are 
explained. 

Engineers and builders will want to re- 
fer to the section “Engineering Uses of 
Soils:? Tables in that section show char- 
acteristics of the soils that affect engineer- 
ing. 

Scientists and others who are interested 
will find information about how the soils 
were formed and how they were classified 
in the section ‘Genesis, Classification, and 
Morphology of Soils.” 

Students,.teachers, and other users will 
find information about soils and_ their 
management in various parts of the re- 
port, depending on their particular im- 
terest. 

Newcomers in Washington Cownty will 
be especially interested in the section 
“General Soil Map,” where broad patterns 
of soils are described. They may also be 
interested in the section “General Nature 
of the County,” which gives additional in- 
formation about the county. 


This soil survey was started by the Soil 
Conservation Service in the fall of 1938. 
It was all completed in the fall of 
1940, except for the survey of the Missouri 
River bottom lands. The University of 
Nebraska Conservation and Survey Divi- 
sion completed the survey of the Missouri 
River. bottom lands in the summer of 1941. 
In the 10 years that followed, the river 
bottom lands in the county were flooded 
annually to some extent. In 1952 the en- 
tire bottom lands were flooded. Because 
of thé flooding, the bottom Jands of the 
county were resurveyed in the spring of 
1957 by the Soil Conservation Service. 
Unless otherwise indicated, all statements 
in the report refer to conditions in the 
county in 1957. The soil survey of Wash- 
ington County was made as part of the 
technical assistance furnished by the Soil 
Conservation Service to the Papio Soil 
and Water Conservation District. 
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ASHINGTON COUNTY, located in east-central 
Nebraska (fig. 1), has a land area of 387 square miles, 
or 247,680 acres. The Missouri River, which is the Ne- 
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Figure 1—Location of Washington County in Nebraska. 


braska-Iowa boundary, is also the east boundary of the 
county. Blair, the county seat and largest town, is on the 
Missouri River. Physiographically, the county consists of 
the Missouri River bottom lands along the east side, the 
steep to rolling loessal uplands in the center, and the Elk- 
horn River bottom lands along the southwest side. 

Almost all of the county is agricultural, and most of the 
land is in farms. About 90 percent is im cropland, 5 per- 
cent is in grass, and 5 percent isin woodland, Corn, small 
grain, alfalfa, and soybeans are the main crops. Grain 
and livestock production are the most important farm en- 
terprises. Much of the grain is fed to livestock. 

The Papio Soil and Water Conservation District, the 
first in Nebraska, was organized in Washington County in 
the spring of 1938. It was named for Papillion Creek 
(often called Papio Creek) that rises in the north-central 
part of the county. Personnel of the Soil Conservation 
Service were assigned to assist the District in the summer 
of 1988, 


How Soils Are Named, Mapped, 
and Classified 
Soil scientists made this survey to learn what kinds of 


soils are in Washington County, where they are located, 
and how they can be used. 


They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they ob- 
served steepness, length, and shape of slopes; size and kind 
of streams; kinds of native plants or crops; kinds of 
parent material; and many facts about the soils. They 
dug or bored many holes te expose soil profiles. A profile 
is the sequence of natural layers, or horizons, in.a soil; it 
extends from the surface down to the parent material that 
a not been changed much by leaching or by roots of 
plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soils according to uniform procedures. 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar in 
thickness, arrahgement, and other important characteris- 
tics. Each soil series is named for a town or other geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. Luton and Monona, for 
example, are the names of two soil series. All the soils in 
the United States having the same series name are essen- 
tially alike in natural characteristics. 

Many soil series contain soils that are alike except for 
texture of their surface layer. According to this differ- 
ence in texture, separations called soil types are made. 
Within a series, all the soils having a surface layer of 
the same texture belong to one soil type. Luton silty clay 
loam and Luton clay are two soil types in the Luton se- 
ries. The difference in texture of their surface layers is 
apparent from their names. 

Some soil types vary in slope, degree of erosion, or 
some other feature itech there use. Practical sug- 
gestions about their management could not be made if 
they were shown on the soil map as one unit. Such soil 
types are divided into soil phases. The name of a soil 
phase indicates a feature that affects management. For 
example, Monona silt loam, 3 to 7 percent slopes, is one 
of several phases of Monona silt loam, a soil type that 
ranges from nearly level to moderately sloping. 

After a fairly detailed guide for classifying and nam- 
ing the soils had been worked out, the soil scientists drew 
soil boundaries on aerial photographs. They used these 
photos for their base map because they show woodlands, 
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buildings, ficld borders, trees, and similar detail that great- 
ly help in drawing boundaries accurately. The soil map 
in the back of this report was prepared from aerial photo- 
graphs. The areas shown on a soil map are called map- 
ping units. ; 3 eo 

In some places, different kinds of soils are so intricately 
associated and so small in size that it is not practical to 
show them separately on the map. Therefore, the soil 
scientists show this association of soils as one mapping 
unit and call it a soil complex. Ordinarily, a soil com- 
plex, is named for the major soil series in it, for example, 
Lamoure-Colo silty clay loams. Also, in most mapping, 
there are areas to be shown that are so shallow, or so fre- 
quently worked by wind and water that they cannot be 
called soils. These areas are shown on a soil map like 
other mapping units, but they are given descriptive names, 
such as Gullied land, Judson materials, or Riverwash, 
and are called land types rather than soils. 

If two or more soils that normally do not occur in 
regular geographic association are so intricately mixed 
that separate mapping is impractical, the soils are mapped 
as an undifferentiated mapping unit. The unit is named 
for the soils in it. An example in Washington County is 
Moody and Marshall soils, 3 to 7 percent slopes. 

Only part of the soil survey was done when the soil 
scientists had named and described the soil series and 
mapping units, and had shown the location of the map- 
ping units on the soil map. The mass of detailed informa- 
tion they had recorded then needed to be presented in 
different ways for different groups of users, among them 
farmers, managers of woodlands and rangelands, and en- 
gineers. 

To do this efficiently, the soil scientists consulted with 
persons in other fields of work and jointly prepared with 
them groupings that would be of practical value to dif- 
ferent users. Such groupings are the capability classes, 
subclasses, and units, designed primarily for those in- 
terested in producing the short-lived crops and tame pas- 
ture; range sites, for those using large tracts of native 
grass; tree planting sites, for those interested in establish- 
ing windbreaks; and the classifications used by engineers 


who build highways or structures to conserve soil and wa- 
ter. 


General Soil Map 


After studying the soils in a locality and the way they 
are arranged, it is possible to make a general map that 
shows the main patterns of soils. Such a map is the 
colored general soil map in the back of this report. These 
patterns are called soil associations. Each kind of as- 
sociation, as a rule, contains a few major soils and sev- 
eral minor soils in a pattern that is characteristic, al- 
though not strictly uniform. 

The soils within any one association are likely to differ 
greatly among themselves in some properties; for ex- 
ample, slope, depth, stoniness, or natural drainage. Thus, 
the general map does not show the kind of soil at any 
particular place. It does, however, show main patterns 
of soils. Each pattern may contain several kinds of dif- 
ferent soils. 

Each soil association is named for the major soil series 
in it, but, as already noted, soils of other series may also 


be present. The major soil series of one association may 
also be present in other areas but in a different pattern. 

The general soil map is useful to people who want a 
general idea of the soils, who want to compare different 
parts of a county, or who want to know the possible lo- 


cation of good-sized areas suitable for a certain kind of 


farming or other land use. 


1, Cass-Leshara association: Sandy to silty soils of 
the bottom lands of the Elkhorn River. 


This association is in the bottom lands of the Elkhorn 
River, along the southwestern edge of the county. It 
makes up about 2 percent of the county. The level soils 
along the stream have developed in water-deposited ma- 
terial, or alluvium, and the soils along the gentle slopes 
into the valley have developed in slope wash, or alluvium 
and colluvium. Most of the soils in this association are 
nearly level; however, those next to the stream channel 
and along the entrenched drainageways are on short, steep 
slopes. 

The Cass, Leshara, and Judson soils-are dominant in 
this association. Minor soils are the Lamoure, McPaul, 
Sarpy, Rauville, and a few others. The soils of this as- 
sociation are mostly noncalcareous to a depth of 3 feet 
or more. 

The Leshara and Judson are deep, dark silty soils that 
are commonly stratified. The Leshara soils are on _im- 
perfectly drained bottom lands. The Judson and McPaul 
soils are on better drained areas near the outer edge of 
the valley. The Cass soils are the most extensive in this 
association and occur with the Leshara soils. They have 
a dark, thick, loamy to sandy surface layer over a mod- 
erately sandy subsoil. The Sarpy soils are along the river 
channel and have a loamy to very sandy surface layer and 
a sandy subsoil. 

The poorly drained, frequently flooded lowlands that 
are along the channel are not suitable for cultivation. 
They are loamy to clayey and are included with the Rau- 
ville soils. There are a few acres of alkali soils south of 
Arlington, across the Elkhorn River in the southwestern 

art of the county. More of those soils are in Dodge 
ounty to the south and west. 

Most soils in this association are cultivated. They re- 
spond well to fertilizer and under good management pro- 
duce high yields of corn, soybeans, sorghum, and alfalfa. 
Water management, which includes protection of the land 
from overflow and stabilization of the water table, is the 
main problem. In dry periods this excess water may be 
beneficial to crops. Water for irrigation is available in 
the alluvial gravel under the soils in this association and 
is used to stabilize production of nursery crops and other 
crops that have a high value per acre. 

Farms that are on predominantly deep, level soils are 
of the cash-grain type; those that include wet or rough 
land are of the grain-livestock type. Roads parallel the 
river between farmsteads; they follow section lines in 
only a few places. 


2, Moody-Belfore association: Clayey to silty soils 
of the rolling loess uplands west of Bell Creek. 


The soils in this association make up about 17 percent 
of the county. They are along the west side of the 
county, west of Bell Creek, They have developed in loess 
in the uplands and on the Bell Creek terrace. The soils 
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along the lower slopes and upland drainageways have de- 
veloped in the alluvial and colluvial material brought 
down from the uplands. 

The major soils in’ this association are the Belfore, 
Moody, and Judson. The Luton, Nora, Crofton, and 
Sharpsburg are important soils in the area where they 
oceur, 

The Belfore soils are deep, dark, moderately fine tex- 
tured soils on the nearly level ridgetops. The surface 
layer is a dark, granular silty clay loam over a somewhat 
browner, finer textured, subangular blocky subsoil. The 
Belfore soils are noncalcareous to a depth below 5 feet. 

The Moody soils are on gently rolling to rolling slopes 
that are no more than moderately eroded. They are simi- 
lar to the Belfore soils but have less clay in the subsoil and 
are calcareous higher in the profile. 

The deep, dark silty Judson soils are around the heads 
of drainageways and on the lower slopes. 

The Nora are the dominant soils on the rolling to steep 
slopes that are moderately to severely eroded. ‘They are 
lighter colored and less ayey than the Moody soils, and 
lime is usually within 18 inches of the surface. 

The silty, calcareous Crofton soils are in the areas that, 
slope into the Elkhorn River bottom and on the severely 
eroded points and banks along drainageways throughout 
the uplands. They have a thin, dark surface layer where 
they have remained in grass or trees. In cultivated areas 
the dark surface layer has usually been removed. 

The deep, dark, moderately fine textured Lamoure and 
Colo soils are along the drainageways of the nearly level 
uplands. The Sharpsburg soils are on the terraces along 
Bell Creek. These soils, in color and structure, are simi- 
lar to the Belfore but are less clayey throughout the pro- 
file. The deep, dark clayey soils of the Luton series are on 
the bottom lands along Bell Creek. In places they are 
calcareous and slowly permeable. 

Most of this association is cultivated, and yields of all 
the crops commonly grown in the area are good. In years 
of subnormal rainfall, a small acreage of nursery crops on 
the Bell Creek terrace is irrigated, . 

Occasional flooding and slow permeability are problems 
on the Luton soils along Bell Creek. Runoff and erosion 
are the major problems on the rolling uplands where the 
Moody and Nora soils occur. Water conservation in dry 
periods and water disposal in periods of excess moisture 
are the major problems on the Belfore soils. 

Most farms in this area are of the cash-grain type: 
some are of the livestock type. Good gravel roads are 
on most section lines. 


3. Sharpsburg-Marshall association: Silty to clayey 
soils of the nearly level to rolling loess uplands east 
of Bell Creek. 


This association is in the center of the county east of 
Bell Creek; it includes the.Papillion Creek drainage area, 
as well as a narrow band of sloping land that drains to- 
ward the Elkhorn River and Bell Creek. It makes up 
about 35 percent of the county. 

The soils have developed in loess on the nearly level 
uplands and upland slopes. Along the lower slopes and 
along the drainageways from the uplands, the soils have 
developed in alluvial-colluvial deposits brought down 
from the slopes. 


The main soils are the Sharpsburg of the nearly level 
uplands, the Sharpsburg and Marshall soils on the gently 
rolling to rolling slopes, and the Nora soils of the steep or 
eroded slopes of the uplands. These soils have developed 
in loess. Other soils included are the Crofton on the 
steep, severely eroded points and shoulders of slopes, the 
Judson on the lower slopes and along small upland drain- 
ageways, and the Lamoure and Colo along larger drain- 
ageways. Figure 2 shows the pattern of the soils in the 
Sharpsburg-Marshall association. 

The Sharpsburg soils are deep, dark, moderately fine 
textured soils. They are well drained and noncalcareous. 
The Sharpsburg and Marshall soils have similar profiles. 
The Nora soils have lime within 2 feet of the surface and 
have lost much of the surface soil. 

Small, scattered areas of Crofton soils occur on the 
steepest slopes, Their dark surface layer is thin or ab- 
sent, and lime is usually at or near the surface. The nearly 
level to gently sloping Judson soils are deep, dark, and 
medium to moderately fine textured. They show little 
profile development and have little or no lime within the 
profile. The Lamoure and Colo are alluvial soils along the 
larger streams. They are deep, dark, and nearly level. 
They have a moderately fine textured subsoil that com- 
monly is finer textured with depth. In some areas lime is 
present in the subsoil and substratum. 

Most of this association is cultivated, and the areas on 
nearly level to moderate slopes are among the most pro- 
ductive in the county. Most farms are of the cash-grain 
type; some are of the livestock type. Good gravel roads 
are on most section lines. 


4. Monona-Crofton association: Silty soils of the 
rolling hills and bluffs west of the Missouri River 
bottom lands. 


This association consists of deep silty soils that have 
developed in loess on the eastern edge of the uplands. 
About 30 percent of the county is in this association. This 
association comprises a rolling to hilly area that is dis- 
sected by numerous streams that drain to the east into the 
Missouri River (fig. 3). The streams in this area have a 
grade that is much steeper than that of the streams in 
other areas of the uplands. All start at about the same 
elevation in the uplands; those in this part of the county 
empty in the Missouri River in 10 to 15 miles, and those in 
the rest of the county lose the same elevation in two to 
three times this distance. Because of the steep grade, the 
stream channels in this area are 20 to 50 feet deeper than 
they were before channels on the bottom lands were 
straightened. 

Limestone and shale are exposed and quarried im the 
southeastern corner of the county at the base of the Mis- 
souri River bluffs. Soils developed in weathered products 
of these rocks are not in large enough areas to be mapped 
separately. 

Moderately fine textured soils that have developed from 
glacial till of Kansan age occur in some places on the 
lower slopes along the larger streams. Some of the 
largest areas are along New York Creek. Soils that have 
developed in loess cover the ridgetops, high terraces, and 
most of the slopes. Along the streams and drainageways 
are soils that have developed in alluvial and colluvial. 
materials. 
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Figure 2.—Soil pattern of the 


The deep, medium-textured Monona and Crofton soils 
are the most extensive and important ones in this associa- 
tion. Both of these soils have developed in loess and ave 
well drained and permeable. The surface layer is neutral 
to alkaline in reaction and becomes more alkaline with 
depth. These soils commonly are calcareous below 5 feet; 
in places on steep or eroded slopes, they are calcareous at 
the surface. 

The Burchard and Steinauer are less extensive soils 
that have developed in glacial till. They are on the lower 
slopes that are rolling to steep. They are moderately fine 
textured, have moderate profile development, and are cal- 
careous in the lower profile. The Judson and Kennebec 
soils occur on the colluvial slopes and along the upland 
drainageways. They are deep, dark, and medium tex- 
tured and are usually neutral throughout the profile. 

Most of this association is cultivated, but it has more 
land in grass and trees than any other soil association in 
the county. The more rolling areas have lower yields 
than other parts of the county and have more of the 
acreage in alfalfa, rotation hay, and pasture. 


Sharpsburg-Marshall association. 


5. Luton-Volin association: Clayey to silty soils of 
the high bottom lands of the Missouri River. 


The soils in this association are part of a band of allu- 
vial soils that extend along the eastern edge of the county. 
These soils are nearly level and have developed in older 
clayey and silty alluvium next to the terrace. They are 
about 10 to 80 feet above the frequently flooded, low bot- 
tom lands that are along the river channel. This asso- 
ciation makes up about 8 percent of the county. The 
relationship of the soils of the high bottom Jands to those 
of the low bottom lands is shown in figure 4. 

Because of the nearly level slopes, all the soils in this 
association have slow surface drainage. The Luton soils 
have a fine-textured subsoil and substratum and a medium- 
to fine-textured surface layer. They are slowly perme- 
able and neutral in reaction. The Volin soils are deep, 
dark, medium textured, and well drained to moderately 
well drained. ‘They are more immature than the Salix 
soils, with which they are associated. The Salix soils 
occur where a natural levee of silty material was built 
up adjacent to the low bottom lands. These are deep, 
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dark, well-drained silty soils; lime has been Jeached from 
their surface soil into the subsoil or below it. The 
Leshara and McPaul are less extensive soils in this area. 
They are deep, medium textured, and somewhat im- 
mature. 

Almost all of the soils in this association are cultivated. 
Corn, soybeans, sorghum, and alfalfa produce well under 
good management. Cash-grain farming is the most com- 
mon type. <A few farmers irrigate some of the clay soils 
planted to seed corn or other. special crops to offset the 
effects of midsummer drought. Gravel roads extend 
north and south on most section lines, but only a few 
roads near towns extend west out of the valley. 


6. Albaton-Haynie association: Clayey to sandy soils 
of the low bottom lands of the Missouri River. 


This association consists of a band of soils, 14 to 2 miles 
wide, that developed in recent alluvium along the eastern 
edge of the county. The soils are nearly level, except for 
those on the short slopes along old channels and drainage- 
ways and on a few ridges in the sandy areas. They make 
up 8 percent of the county. 


Figure 3.—Pattern of Monona-Crofton association. 


DAKOTA SANDSTONE | 


The Missouri River bottom lands have always been con- 
sidered two separate areas by the people of the county. 
Areas of the Luton-Volin association were called the high 
bottom, and those of the Albaton-Haynie association were 
called the land below the high bank. The low-lying land 
has always been subject to seasonal flooding and rapid 
channel changes. Old pile dikes at a considerable distance 
from the channel show attempts to stabilize the channel in 
the 1930’s, Then the land was used on a temporary basis. 
Small fields, 10 to 40 acres in size, were cleared and farmed 
between floods. The farmsteads were small and frequently 
a makeshift. A boat for quick exit was a common 
sight. 

“From 1940 to 1952, floods caused losses of crops, equip- 
ment, and livestock so frequently that people stopped try- 
ing to keep the fields cleared, and trees and brush soon cov- 
ered most of the low bottom lands. The flood of April 
1952 was the most extensive in recent years. All of the low 
bottom lands and most of the high bottom lands were 
under water. Local deposits of sediment ranged from 1 to 
several feet thick. After the Fort Randall Dam and other 
dams in the Dakotas were completed, the probability of 
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Figure 4.—Soil pattern of the Luten-Volin and Albaton-Haynie associations. 


flooding was reduced, and the low bottom lands are again 
being cleared and conditioned for cropping. Large ma- 
chines are being used to clear the land that a short time 
ago was covered by trees more than a foot in diameter. 

This association is similar in size to the Luton-Volin 
association. The Albaton, Haynie, and Onawa are the 
most extensive soils; smaller areas of Rauville, Sarpy, and 
Carr soils occur. <All of these soils are stratified, relatively 
light colored, immature, imperfectly drained, and calcare- 
ous. The Albaton and Onawa soils have developed in the 
fine-textured sediment. The Haynie, Carr, and Sarpy 
soils have developed in the coarse-textured sediment. The 
Rauville soils are in the low, poorly drained areas not 
suitable for cultivation. 

Much of the land in this association is cultivated and 
produces satisfactory yields if fertilized and well man- 
aged. Wet and irregular areas along channels are in trees 
and brush. These areas are being developed for pasture. 

There are fewer farmsteads here than in the rest of the 
county. Livestock and some cash-grain farming are the 
most common. Most roads are on section lines, but only 
those needed to reach the farmsteads and fields have been 
regraded. 


Descriptions of the Soils 


Tn this séction each soil series is described, and the gen- 
eral characteristics are given. Each mapping unit is then 
discussed, and differences from the typical profile are de- 
scribed. The present use, and some of the hazards that 
limit use, are also given for each mapping unit. 

Practically all of the upland soils in Washington 
County have formed under grass vegetation. Trees origi- 
nally covered the bottom lands and the lower adjacent 
slopes. The parent materials of the soils are loess, a silty 
wind-blown deposit (fig. 5); alluvium, a water-trans- 
ported deposit; and glacial till, an ice-transported deposit. 

The soil characteristics vary considerably; the greatest 
variation is in the alluvial soils. The texture of the allu- 
vial soils ranges from fine in the clayey soils to coarse in 
the loamy sands. The permeability ranges from slow to 
rapid. All gradations between these textures occur in 
both the surface layer and the subsoil. The soils of the up- 
lands and terraces are quite uniform in texture. They are 
medium to moderately fine textured in both the surface 
layer and the subsoil and are moderately to moderately 
slowly permeable. 
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Figure §.—A roadcut in loess. 


All of the upland soils are well drained to excessively 
drained. The bottom lands that are sandy and medium 
textured or moderately fine textured are well or moderate- 
ly well drained. The clayey soils are imperfectly to poorly 
drained. 

The acidity of the soils in Washington County varies a 
great deal. The amount of lime in the soils also varies. 
Most soils on the low bottom lands are calcareous at or near 
the surface. The steep and severely eroded soils of the 
uplands are usually calcareous. The rest of the soils in the 
county are usually slightly acid in the surface layer, near 
neutral in the subsoil, and mildly alkaline in the sub- 
stratum. Free lime is usually present between depths of 
2 and 10 feet. 

Such soil characteristics and qualities as texture, struc- 
ture, slope, reaction, content of organic matter, and drain- 
age determine how the soils can be used. Deep, medium- 
textured, well-drained, level to sloping soils have a wide 
range in uses. Sandy and steeply sloping soils erode 
severely in cultivated areas, and their range in use is more 
limited. Poorly drained soils cannot be cultivated satis- 
factorily until drainage is improved. 

The mapping units, and the map symbols for these 
units, are listed in the “Guide to Mapping Units and Capa- 
bility Units” at the end of the report. The approximate 
acreage of each mapping unit is listed in table 1. The 
location and distribution of the mapping units are shown 
on the detailed soil map in the back of the report. 


Albaton Series 


The Albaton series consists of very recently formed soils 
on the low bottom lands of the Missouri River. These soils 
have a silty to clayey surface layer and a clay subsoil, 3 
feet or more thick, over stratified sand and silt. They are 
imperfectly drained, and the water table is from 2 to 5 
feet from the surface. These soils are nearly level and 
have been occasionally flooded by the river. In places they 
are flooded by small tributary streams. 

The surface layer is olive-gray to grayish-brown silt 
loam to clay, 8 to 18 inches thick. In many places it is 
darker in the lower part than in the upper part. -This 
layer has a weak, fine, crumb structure and is friable to 
firm when moist and somewhat hard to hard when dry. 

689-405—64—_2 


The subsoil is olive-gray clay that is lighter colored than 
the surface layer. It has a moderate, medium, and fine 
granular structure and is very firm when moist and very 
hard when dry. The substratum is variable. In some 
places it is clay, and in others it is stratified sand and silt. 
It is mottled and streaked with gray and contains fine, 
distinct iron mottles. The entire profile is calcareous. 

The Albaton soils are better drained than the Rauville . 
soils. They are lighter colored and are flooded more fre- 
quently than the Luton soils. They have a lighter colored 
surface layer and a finer textured subsoil than the Lamoure 
and Colo soils. The Albaton soils are similar to the Onawa 
soils in drainage, location, and color but have a finer tex- 
tured subsoil. 

Albaton soils are cultivated or are being cleared of trees 
and brush for cultivation (fig. 6). They produce satis- 
factory yields of corn, sorghum, soybeans, and wheat if 
drained and fertilized. Because of imperfect drainage 
and slow permeability, management of these soils may be 
difficult. The soils that have a clay surface horizon be- 
come cloddy if tilled when wet. Farming operations are 
delayed in wet seasons. 

Fall plowing and adding manure or crop residue will 
improve the structure of these soils. Because Albaton 
soils are low in organic matter and nitrogen, they may 
need phosphate and potassium for highest yields. Intro- 
duced pastures of bromegrass, orchardgrass, and reed can- 
arygrass, seeded with a legume, will outyield native spe- 
cies. The native vegetation on these soils was trees. 

Albaton clay (Au)-~—This soil has a profile similar to 
that described for the Albaton series. It has a clay sur- 
face horizon, The slopes range from 0 to 1 percent. Run- 
off and permeability are both slow. Drainage ditches are 
feasible in some areas and will help make farming easier. 
(Capability unit [IIw-1; Moderately wet woodland site.) 
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Figure 6.—Clearing trees and brush so that the land may be 
cultivated. 
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Taste 1.—Approwimate acreage and proportionate extent of the soils 


Soil Area Extent 
Acres Percent 
‘Albaton-clay.2-.ccc. cena nsos ste tee eosees 4, 190 1 
Albaton silt loam.__...-..--.---------~------ 1, 330 
Belfore silty clay loam__..--.--------------- 1, 745 
Burchard clay loam, 7 to 12 percent slopes, ero- 

dedicat ncereh ee 8 uae ak eS Oe fe el 970 
Burchard clay loam, 12 to 18 percent slopes, ero- 

O60. ier ac cetusa sea mes Senecio Ca de 2, 170 
Carr fine sandy loam____..------------------ 790 
Cass fine sandy loam_.....---------------~--- 700 
Cassloam = 2-222 S.c5.ce. Lkbe bauble 750 
Crofton silt loam, 7 to 12 percent slopes, eroded | 2, 310 
Crofton silt loam, 12 to 18 percent slopes, ero- 

Cede esate octal eae ee eco ees 12, 110 4, 
Crofton silt loam, 18 to 30 percent slopes____ ~~~ 1, 645 : 
Crofton silt loam, 18 to 30 percent slopes, eroded_} 11, 315 4 
Gullied land, Judson materials. ..__------.--- 3, 595 1. 
Haynie silt loam. ...--.--------.----------- 4, 505 1. 
Judson silt loam, 1 to 3 percent slopes--_-_----- 4, 370 1. 
Judson silt loam, 3 to 7 percent slopes. .------ 14, 535 5. 
Kennebec silt loam_.---..------------------ 4] 2. 
Lamoure-Colo silty clay loams 2, 


Leshara silt loam...----..---------~+-+------ 
Leshara soils, clayey substrata 
Luton clay 
Luton and Leshara clays. .----- 

Luton silty clay loam_---.-----.------------ 
Luton silt loam, overwash__.-.-------------- 
MePaul silt; loam___.-----~----------------- 


oo ee 
No MT YN VRWWORE AWRAANWNNNOMMNATNO O8WHWO B® Non 


e. 


a 


Monona silt, loam, 0 to 1 percent slopes. __---- 350 
Monona silt loam, 1 to 3 percent slopes--.----~ 870 
Monona silt loam, 3 to 7 percent slopes.._.---- 4, 535 1 
Monona silt loam, 3 to 7 percent slopes, eroded_| 5, 710 2 
Monona: silt loam, 7 to 12 percent slopes... ---- 980 
Monona silt loam, 7 to 12 percent slopes, eroded_| 6, 690 2 
Monona-Crofton silt loams, 12 to 18 percent 

SlOPeS. cee oe ee ead lees eee 510 
Monona-Crofton silt loams, 12 to 18 percent 

slopes, eroded. _-----------------~--------- 9, 080 3 
Moody and Marshall soils, 3 to 7 percent slopes_| 2, 855 1 


Moody and Marshall soils, 3 to 7 percent slopes, 


eroded saad. coach ected ee sete ee seeee ess 10, 370 4, 


Soil Area | Extent 
Acres Percent 
Moody and Marshall soils, 7 to 12 percent 

slopes_-_-- Wo Soe oo Doe eee ae 330 0.1 
Moody and Marshall soils, 7 to 12 percent 

slopes, eroded_...------------------------ 5, 800 2.3 
Nora and Crofton soils, 7 to 12 percent slopes, 

severely croded____.----.--.. Jos Rae cai ety 7, 005 2.8 
Nora and Crofton soils, 12 to 18 percent slopes, 

severely eroded_....-__---~...------------ 480 2 
Nora and Marshall soils, 7 to 12 percent slopes, 

severely eroded.....---------------------- 18, 705 5.5 
Nora and Marshall soils, 12 to 18 percent slopes, 

APOdEO a= woe ecto eee ed 960 4 
Nora and Marshall soils, 12 to 18 percent slopes, 

severely eroded______--------.------------ 9, 460 3.8 
Nora and Moody soils, 12 to 18 percent slopes, 

OVOC OU tes acd a ea Ee aloes ela 330 1 
Qnawaiclay_ <2 cooce.sclecee dose eorcsaees 1, 885 8 
Onawa and Haynie silty clay loams__.-------- 1, 405 .6 
Rauville soils... 2 oo eee eet ee eee seeks 2,015 8 
RiVeIwaish-..sos socecest cate coe ces eae to 1, 050 4 
Salix and Volin silt loams..__.---.----------- 2,360 LO 
Sarpy loamy fine sand. ---------.--.-------- 770 13 
NOrpy.lOAM eee cee stot ces sec cee 780 .3 
Sharpsburg silty clay loam, 0 to 1 percent 

SlOPES es Oo Steeecetcunectotesaleee seus 7, 785 3.1 
Sharpsburg and Marshall soils, 1 to 3 percent 

slopescst snout eee oceceweteste Boe se 7, 905 3.2 
Sharpsburg and Marshall soils, 3 to 7 percent 

slopes: a2 se sho tese cence eeees Dee eins 18, 940 7.6 
Sharpsburg and Marshall soils, 3 to 7 percent 

slopes, eroded__....---------------------- 810 .3 
Sharpsburg and Marshall soils, 7 to 12 percent 

Slopes: cote settee teen eee eho 510 2 
Sharpsburg and Marshall soils, 7 to 12 percent 

slopes, eroded_ 18, 210 74 
Spoilsbanks: 2.4 4-c2 ao e223 bone eee ee 500 12 
Steinauer soils, 12 to 18 percent slopes, eroded__ 170 1 

River channel.__.-..-_-.---------------- 540 12 
Total land area. ._----------------- 247, 680 100. 0 


Albaton silt loam (Ab) —This soil has a profile similar 
to that described for the Albaton series. It has a silt loam 
surface horizon. The slopes range from 0 to 1 percent. 

This soil, having a medium-textured surface horizon, is 
easier to till and dries more quickly than soils with a clay 
surface horizon. (Capability unit IITw-2; Moderately wet 
woodland site.) 


Belfore Series 


The Belfore series consists of deep, moderately fine to 
fine textured, well-drained soils that developed in Peorian 
loess. These soils are on the nearly level uplands along 
the west side of the county and west of Bell Creek. 

The surface layer ig very dark grayish-brown silty clay 
Joam, 8 to 16 inches thick. The structure in many culti- 
vated areas of this soil is subangular blocky in the plow 
slice and platy just below. The consistence just below the 
plow slice is friable. The structure of the surface layer in 
those areas covered with grass is moderate, medium and 
fine, granular, The subsurface layer is transitional in 
color, texture, and structure to the subsoil. 


The texture of the subsoil ranges from heavy silty clay 
loam to silty clay; in this county it is usually heavy silty 
clay loam. The color is brown; and the structure is weak, 
medium, prismatic that breaks to moderate, medium and 
fine, subangular blocky. The consistence is slightly firm. 
Thin, continuous clay films coat the aggregates. The 
thickness of the subsoil ranges from 80 to 40 inches. 

The substratum is brown silty clay loam that has a weak, 
coarse, prismatic structure. There are common, brown 
mottles in the subsiratum and a few, distinct, fine, very 
dark brown concretions. The Belfore soils grade from 
medium acid in the surface layer to neutral in the sub- 
stratum. 

The Belfore soils occur on the ridgetops in association 
with the Marshall, Moody, and Nora soils, which are on 
the slopes. The Crofton soils are in the adjacent steeply 
sloping or severely eroded areas. The Belfore soils are 
somewhat more leached, have a finer textured subsoil, and 
are on more level slopes than the associated soils. 

Most of the Belfore soils are cultivated. They produce 
high yields of all the crops adapted to the county. They 
take in moisture well and are easily tilled. The native veg- 
etation was tall prairie grass. 
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Belfore silty clay loam (Bs)—The profile of this soil is 
similar to that described for the series. Slopes range from 
0 to 3 percent, but in most areas they are less than 3 per- 
cent, A few areas on steeper slopes are included. 

This soil produces excellent crops of corn, oats, and 
clover and good yields of wheat, soybeans, and alfalfa. 
Nitrogen improves the yield of crops other than legumes. 
In some areas phosphate benefits crops, especially legumes, 
and lime helps get a stand of alfalfa. The amount of plant 
nutrients needed should be determined by soil tests. (Ca- 
pability unit ITe~1; Silty to clayey woodland site.) 


Burchard Series 


The Burchard series consisis of moderately fine to fine 
textured, well-drained soils that developed in glacial till. 
The only significant areas are in the Missouri River bluff 
zone, but a few areas aré scattered throughout the uplands. 
The soils are on the lower slopes along the deeply en- 
trenched streams. On these rolling to steeply rolling 
slopes, stream cutting has exposed the till under the loess. 

The surface layer is moderately thick, dark gray, and 
moderately fine textured. It has a granular structure and 
ranges from 6 to 12 inches in thickness. The subsoil is 
dark grayish brown to brown and has a weak, coarse, pris- 
matic structure that breaks to fine, subangular blocky. Its 
texture is somewhat finer than that of the surface layer. 
Lime has accumulated in the lower part of the subsoil. 
The substratum is light brownish-gray, fine-textured till 
that has many yellowish-brown mottles and dark-brown 
concretions. The Burchard soils range from slightly acid 
in the surface layer to alkaline in the calcareous sub- 
stratum. 

These soils are associated with the Steinaner that have 
developed on till but have thinner profiles and are gener- 
ally on steeper slopes. The associatecl Monona soils, which 
developed in loess, are on the same slopes with the Bur- 
chard soils. 

About 95 percent of these soils is cultivated. Yields are 
only moderate, however, because of the steep slopes and the 
degrees of erosion. The native vegetation was grass and 
trees on some of the lower slopes. 

Burchard clay loam, 7 to 12 percent slopes, eroded 
(BdC2)—This soil has a surface horizon that is 8 to 14 
inches thick (fig. 7). It has moderate slopes and is moder- 
ately eroded. It holds water well for plants but absorbs it 
more slowly than the soils on loess, 

Most of the crops commonly grown in the county can be 
grown on this soil. Cultivated areas not adequately pro- 
tected have been damaged by erosion. (Capability unit 
IITe-1; Silty to clayey woodland site.) 

Burchard clay loam, 12 to 18 percent slopes, eroded 
(BdD2).—This soil has a profile similar to that described 
for the Burchard series. Because of the steeper slopes, this 
soil has a thinner surface horizon, is more severely eroded, 
has lime nearer the surface, and is more difficult to farm 
than the Burchard soil on 7 to 12 percent slopes. 

Because of a lower fertility and thinner soil, erosion is 
more active and is difficult to control. Frosion can be con- 
trolled by a cropping system in which row crops are grown 
only 1 year in 5, and small grain and hay and pasture 
crops are grown the rest of the time. (Capability unit 
IVe-1; Silty to clayey woodland site.) 
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Figure 7,—Profile of Burchard clay loam. 


Carr Series 


In the Carr series are deep, nearly level soils in the low 
bottom lands of the Missouri River. These soils were 
formed in recent calcareous alluvium under the influence 
of a moderately high water table. They have a moder- 
ately coarse textured subsoil that in many places is strat- 
ified with coarser and finer material. These soils are 
usually calcareous to the surface and are rarely mottled. 
They are moderately well drained and have a water table 
that ts 2 to 5 feet from the surface. 

The surface layer is calcareous, light-colored, pale-brown 
fine sandy loam, 6 to 10 inches thick. It hag weak, very 
fine, crumb structure. In many areas the surface layer 
was deposited by the 1952 flood. The subsoil is grayish- 
brown fine sandy loam that is strongly calcareous and has 
weak, crumb structure. In places it is transitional to the 
substratum in texture and color. In some places the sub- 
stratum. is stratified very fine sandy loam to loamy fine 
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Figure 8—Area of Carr soils that is being cleared for farming. 


sand, and in others it is a darker horizon that was the 
surface layer of a former soil. : 

The Carr soils are similar in texture to the Cass soils but 
ave lighter colored and are less well drained. They are 
similar in color, location, and drainage to the associated 
Haynie and Onawa soils but are coarser textured. ‘They 
ave fine textured and thicker than the Sarpy soils in the 
same general area of the bottom lands, but otherwise they 
are similar. 

While the low bottom lands were being frequently 
flooded, many areas of these soils were allowed to return 
to trees. These areas, however, have been cleared for culti- 
vation (fig. 8), ov ave now being cleared. Corn is grown 
most extensively on these soils; oats, rye, and alfalfa are 
also important crops. Because they have not been culti- 
vated long, these soils need nitrogen, phosphate, and. or- 
ganic matter for satisfactory production of crops. The 
native vegetation was trees, ; — 

Carr fine sandy loam (Cg)---The profile of this soil is 
much like the one described for the Carr series, The 
slopes range from 0 to 1 percent. Areas of this soil vary 
a great deal within a short distance, however. Because 
of stratification, the profile is quite variable in texture. 

Crop yields are fair, but wind erosion is a hazard while 
crops are being established. (Capability unit, IITw-6; 
Moderately wet woodland site.) 


Cass Series 


The Cass series consists of well-drained, deep soils of 
the bottom lands. These soils formed in recent alluvium. 
Except in a few areas on ridges and the slopes of shallow 
channels, they are nearly level. Because of the sandy sub- 
soil, internal drainage is moderately rapid. The water 
table fluctuates from 3 to 10 feet below the surface. 

The surface layer is dark-gray loam that ranges from 
10 to 20 inches in thickness. It has weak, fine, eranular 
structure and is friable when moist. The subsoil is gray- 
ish-brown fine sandy loam that is very friable when moist 
and has weak, coarse, prismatic structure. In many areas, 
iron stains and moittles are in the lower subsoil. Also in 
many areas, the upper part of the substratum and the low- 
er subsoil are stratified with silt. The sandy substratum 


contains a mixture of gravel in places, Generally, there 
is no lime in the solum. 

The Cass soils occur with the Leshara, Lamoure, and 
Sarpy soils, which are usually less well drained. They 
have a coarser textured subsoil than the Leshara and La- 
moure soils. The Cass soils have a finer textured subsoil 
and a thicker, darker colored surface layer than the Sarpy 
sous. 

Because the Cass soils are in the higher parts of the 
Elkhorn River bottom lands, they are flooded only in years 
of extremely high water. Almost all of these soils are 
cultivated, All crops suited to the county are grown. 
Yields of corn, sorghum, and alfalfa are especially good. 
Nitrogen fertilizer is needed for maximum yields. These 
soils are easily worked. The moisture-holding capacity 
of the subsoil, however, is Jess than that in subsoils with a 
finer texture. The native vegetation was tall grass and 
scattered trees. 

Cass loam (Cm).—This soil has a profile like that de- 
scribed for the Cass series. The surface layer ranges from 
10 to 20 inches in thickness. Small areas with a fine 
sandy loam surface layer are included with this soil in 
places. Sand occurs at a depth of 8 to 6 feet; little gravel 
occurs in the substratum. The slopes range from 0 to 1 
percent. The surface is nearly level except in channeled 
areas. 

Most of this soil is cultivated; it produces good yields 
of the commonly grown crops. (Capability unit T-1; 
Silty to clayey woodland site.) 

Cass fine sandy loam (Cs)—This soil has 25 to 40 inches 
of fine sandy loam over sand or coarse sand. The profile 
becomes coarser with depth. The surface layer is lighter 
colored than that of Cass loam. The slopes range from 
0 to 1 percent. 

Most areas ave cultivated and are easily tilled, Crops 
respond well; however, wind erosion is a hazard when the 
ground is not covered with a growing crop or by crop 
residue. (Capability unit ITe-3; Sandy woodland site.) 


Colo Series 


The Colo series consists of deep, dark, nearly level soils 
that developed from alluvium along the drainageways of 
the uplands in the central and western parts of the county. 
These soils ave imperfectly drained and are moderately 
fine textured. 

Che upper layer is friable, dark-gray to nearly black 
silty clay loam, 20 to 80 inches thick.’ It has granular 
structure. The substratum is gray to very dark pray, mas- 
sive silty clay loam to silty clay that has a few, faint, fine, 
yellowish-brown mottles in places. A few lime concretions 
also occur in places. Between the surface layer and the 
substratum, a 10- to 20-inch layer occurs that is trans}- 
tional in color and structure. These soils are alkaline; but 
eee for a few scattered concretions, they do not contain 

ime. 

The Colo soils are slowly permeable because of their 
moderately fine texture, and they have slow surface drain- 
age because of their nearly level relief. Consequently, till- 
age is delayed in wet years. If properly managed, these 
soils produce good yields of corn, soybeans, wheat, and 
alfalfa, ‘The native vegetation was tall prairie grass. 

In this county the Colo soils are mapped only in a com- 
plex with the Lamoure soils, which are calcareous in the 
lower part of the profile. 
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Crofton Series 


The soils of the Crofton series are thin and moderately 
dark. The profile has little texture or structure differen- 
tiation and, in eroded areas, has little color differentiation. 
These soils are on rolling to steep slopes of the uplands. 
These slopes range from 7 to 30 percent or more. The soils 
are well drained to excessively drained. Lime occurs in 
many places in the subsoil of virgin profiles and at or near 
the surface of the eroded soils. 

In areas that are not eroded, the surface layer is very 
friable, grayish-brown to very dark grayish-brown silt 
loam, 4 to 10 inches thick. It has a weak, fine, granular 
structure and is noncalcareous, The subsoil is dark brown 
to brown and is similar to the surface layer in consistence 
and structure. The parent loess is light olive-brown silt 
loam that is calcareous in many places. It is massive, but 
coarse prisms frequently fall away from vertical exposures 
of the parent loess (fig. 9). Small concretions of hard lime 
and iron stains are in the parent material in many places. 

The Crofton soils have a thinner surface horizon and 
have lime higher in the profile than the Monona soils. 
They are coarser textured than the Steinauer and Bur- 
chard. soils and do not contain stone and gravel as do these 
soils. The Crofton have a thinner surface horizon, have 
less profile development, and are generally on steeper 
slopes than the Marshall, Moody, and Sharpsburg soils. 

Most cultivated areas of Crofton soils have lost much 
of their darker surface horizon. Only the less rolling 
areas of these soils are suitable for cultivation. Corn, 
wheat, and oats are grown. Bromegrass and alfalfa are 
grown for hay and pasture. All crops respond to nitro- 
gen and to a lesser extent to phosphate. Applications of 
lime are not needed. 

Bluestems, Indiangrass, and switchgrass occur on the 
smoother areas of steep slopes that have not been culti- 
vated or that have been returned to native vegetation. 
Oak and elm trees are on the steep slopes and along the 
entrenched drainageways. 

Crofton silt loam, 7 to 12 percent slopes, eroded 
(C*C3).—Most of this soil has been cultivated, and erosion 
has removed part of the dark-colored surface horizon. 
Yields of corn or sorghum, oats, wheat, and alfalfa are 
fair to good. The yields depend on the degree of erosion 
and the level of fertility. (Capability unit [1Ie-8; Silty 
to clayey woodland site.) 

Crofton silt loam, 12-to 18 percent slopes, eroded 
(CfD3)—-This soil is on moderately steep slopes between 
the ridgetops and drainageways. As a result of cultiva- 
tion, much of the dark surface horizon hag been lost. 
Crop yields are reduced because of the low aniount of 
organic matter. Plant nutrients must be added to obtain 
satisfactory yields of corn, wheat, or oats. If cultivated 
crops are grown for short periods, and followed by sev- 
eral years of grass and legumes for hay or pasture, pro- 
duction can be maintained. (Capability unit [Ve-8; Silty 
to clayey woodland site. ) 

Crofton silt loam, 18 to 30 percent slopes (CfE)—This 
soil is on steep and broken slopes that have remained in 
grass or trees. Irregular “catstep” slopes occur in the 
most steeply sloping areas. 

The dark surface horizon is thinner than that described 
for the Crofton series, and in places the soil is caleareous 
at or near the surface, The native grass. consists of blue- 
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Figure 9.—An area of Crofton soils showing a thin surface hori- 
zon and coarse, prismatic structure in the substratum. 


stem, side-oats grama, and switchgrasses. Oak and elm 
are the most numerous trees. (Capability unit Vie-1; 
Silty to clayey woodland site.) 

Crofton silt loam, 18 to 30 percent slopes, eroded 
{Cf€3)—This soil is on steep slopes that have been culti- 
vated. The dark surface horizon has been removed by 
erosion, and in most places, the light-colored, calcareous 
parent loess has been exposed. This soil should not be cul- 
tivated. It should be returned to grass or trees. (Capabil- 
ity unit VIe-8; Silty to clayey woodland site.) 


Gullied Land 


Gullied land, Judson materials (Gl).—This miscellane- 
ous land type consists of areas along drainageways that 
have been deeply cut by gully erosion (fig. 10). Before 
erosion, these areas were occupied by deep, dark alluvial 
soils. The soils were similar to Judson silt loam, 1 to 3 
percent slopes. Remnants of these soils remain along the 
gully banks. 

This land type was formed mainly as the result of work 
done to stabilize the course of the Missouri River. 
Drainage channels were cut through low bottom lands, 
and these channels are now 4 to 20 feet below former 
stream level, Lowering the channels caused headward 
cutting of gullies and thus the formation of this land 
type. 

vis land type is not suited to cultivation or grazing. 

Structures for gully control are needed in many places 
(fig. 11). Trees and brush cover many areas and also help 
to stabilize the eroding streambank. (Capability unit 
VIIIe~-1; woodland site not assigned.) 
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Figure 10—Area of Gullied land. 
Haynie Series 


The soils of the Haynie series are deep, medium tex- 
iured, and imperfectly drained. They developed on the 
low bottom lands of the Missouri River in recent, light- 
colored alluvial deposits that frequently are stratified 
with lenses of clay loam and sandy loam. These soils are 
nearly level but have a few channels. ; 

The surface layer is dark grayish-brown silt loam, 6 to 
12 inches thick. ‘This layer is usually calcareous and has 
weak, fine, granular structure and friable consistence. 
The subsoil is usually lighter colored than the surface soil 
and has similar texture. It is transitional in color be- 
tween the surface layer and the parent material. The 
parent material is at a depth of about 20 inches. It is 


sae oe 


Figure 11—A drop inlet that helps to control gully erosion. 


light grayish brown and in many places has brown and 
yellowish-brown mottles. In places this material is strati- 
fied at varying levels with narrow clayey or sandy layers, 
and it is strongly calcareous. The water table is from 2 
to 6 feet below the surface. 

The Haynie soils are associated with the Albaton, 
Onawa, and Sarpy soils. They are better drained than 
the Albaton and Onawa soils because water remains longer 
on these lower lying, finer textured soils. They are not 
so well drained as the Sarpy soils, which occur on ridges 
and are coarser textured. 

The Haynie soils are usually easy to till but produce 
only fair to good crops of corn, sorghum, and alfalfa. 
The low content of organic matter indicates that nitrogen 
may be lacking. Because these soils are low in organic 
matter and are high in lime, the available phosphorus is 
low. Most areas have been cleared of trees and shrubs 
and are cultivated. 

Haynie silt loam (He)—-This soil has a profile similar 
to the one described for the series. The slopes range from 
6 to 1 percent. Some areas are cut by channels, 1 to 4 feet 
deep and 5 to 15 feet wide. Most of these channels can be 
crossed by farm machinery. (Capability unit IIw-4; 
Moderately wet woodland site.) 


Judson Series 


In this series are deep, dark silty soils that have formed 
on colluvial-alluvial slopes and fans along stream bottom 
lands and on the valley floors of the narrow streams. 
The dark-colored silty parent material of these soils was 
washed from adjacent sloping'uplands. These soils occur 
along the smaller streams throughout the uplands. 

The surface layer is dark-colored silt loam, 20 to 30 
inches thick. It has granular structure. A transitional 
jayer separates the surface layer from the substratum. 
It is similar to the surface layer in texture and structure 
but is lighter colored. The substratum is grayish-brown 
silt loam to silty clay loam and is granular in structure. 
The entire profile is usually noncalcareous. 

The Judson soils occur between the Kennebec soils and 
Lamoure-Colo silty clay loams of the bottom lands and 
the Marshall, Monona, Moody, and Nora soils of the up- 
land slopes. 

Most of the acreage of the Judson soils is cultivated. 
‘These soils are among the most productive in the county. 
They are well supplied with organic matter, are easy to 
till, and take in and release moisture readily. Corn and 
hay crops yield well; small grain sometimes lodges. 
Areas oe these soils on nearly level slopes are subject, to 
flooding during heavy rains, and those along the drainage- 
ways are subject to gully erosion. When not cultivated, 
these soils support a thick stand of tall prairie grass. 

Judson silt loam, 1 to 3 percent slopes (JuA)—This 
soil occurs on the more level areas along stream bottoms. 
In places some stratification is evident. Entrenched 
drainageways in some areas require shaping and seeding 
to grass. (Capability unit I-1; Silty to clayey woodland 
site.) 

Judson silt loam, 3 to 7 percent slopes (JuB)—This 
soil has a profile similar to the one described for the Jud- 
son series. It is on slopes between the bottom lands and 
tho uplands. (Capability unit IIe-1; Silty to clayey 
woodland side.) 
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Kennebec Series 


In the Kennebec series are deep, silty soils that devel- 
oped from alluvium along streams of the uplands, princi- 
pally in the eastern part of the county. They are nearly 
level except where there are drainage channels of inter- 
mittent streams. 

The surface layer consists of 10 to 20 inches of very 
dark grayish-brown silt loam that has granular structure. 
A transitional layer separates the surface layer from the 
substratum. This layer is similar to the surface layer in 
texture and_in structure but is lighter’in color. The sub- 
stratum is dark-brown to brown silt loam that is granu- 
lar to massive. These soils are stratified in many places, 
and their profile is generally noncalcareous. 

These soils occur along streams below the Judson soils 
and in association with McPaul soils. The Kennebec 
soils are older and developed in more stratified material 
than the Judson soils. They Jack the lighter colored sur- 
face deposit of the McPaul soils. 

The Kennebec soils are among the most productive and 
most easily tilled soils in the county. Most areas are 
cultivated. These soils are high in organic matter and 
are naturally fertile. They are seldom flooded, and in 
dry years their additional moisture increases production. 
The native vegetation on most of these soils was tall 
prairie grass. 

Kennebec silt loam (Ke)—This soil has a profile like 
the one clescribed for the Kennebec series. Slopes range 
from 0 tol percent. (Capability unit I-1; Silty to clayey 
woodland site.) 


Lamoure Series 


The Lamoure series consists of deep, dark, moderately 
fine textured soils. These soils are nearly level and have 
developed in stream-deposited material along the upland 
drainageways in the western two-thirds of the county. 
The Lamoure soils are imperfectly to somewhat poorly 
drained and are calcareous. ‘The water table is from 2 
to 10 feet below the surface layer. 

The surface layer is friable, very dark gray to black 
silty clay loam, 10 to 20 inches thick. It has granular 
structure. Between the surface layer and the substratum 
. is a 10- to 15-inch transitional layer that is similar to the 
surface layer in color but has a somewhat finer texture 
and stronger structure. This layer is calcareous. The 
-substratum is dark-gray silty clay and has a few gray 
mottles. It is massive and strongly calcareous. 

The Lamoure soils are more calcareous at a shallower 
depth than the Colo soils. They have a finer textured 
subsoil than the Leshara soils. The Lamoure soils are 
not so fine textured as the Luton soils. 

The slow permeability and slow surface drainage of the 
Lamoure soils may delay tillage. Consequently, yields 
may be reduced because of late planting and lack of weed 
control. If properly fertilized, these soils will produce 
good yields of corn, soybeans, wheat, and alfalfa in years 
when tillage is not delayed. The native vegetation on 
these soils was tall prairie grass. 

In this county the Lamoure soils are mapped only in a 
complex with the Colo soils. 

Lamoure-Colo silty clay loams (\C)—This mapping 
unit consists of areas of Lamoure and Colo silty clay loams 
that were too closely associated or intricately mixed to be 


mapped separately at the scale used. The Lamoure soils 
make up from 20 to 50 percent of this complex of soils. 
The slopes range from 0 to 1 percent. 

The soils in this complex are similar in most ways; how- 
ever, the Lamoure soils are calcareous in the lower part 
of the profile and in many areas occupy slightly lower 
positions than the Colo soils. 

In years of above-normal rainfall, yields from the soils 
of this complex are reduced. In drier than normal years, 
yields are higher than those from the average soil of the 
uplands. 

Typical Colo soils are described under the Colo series. 
(Capability unit Ilw-4; Moderately wet woodland site.) 


Leshara Series 


The Leshara series consists of imperfectly drained, near- 
ly level soils of the bottom lands. They developed in 
loamy to silty alluvial deposits. The soils. of this series 
along the Elkhorn River are loamy throughout the pro- 
file. On the Missouri River bottom lands, there are Le- 
shara soils with a clayey substratum. 

The dark-gray to black surface layer ranges from silt 
loam to clay in texture, has granular structure, and is fri- 
able. The Leshara soils have a moderately dark, silty to 
loamy subsoil that occurs at a depth of 10 to 20 inches 
and is 10 to 20 inches thick. The substratum is stratified; 
it is mainly loamy but is clayey where silty and loamy 
material covers clay alluvium. Except for lime in the 
substratum, these soils are noncalcareous. The water table 
is usually 3 to 15 feet below the surface. 

Along the Elkhorn River, the Leshara’ soils are asso- 
ciated with the Cass soils, which have a sandier subsoil. 
In some areas they are associated with the Lamoure-Colo 
soils, which have a moderately fine textured subsoil. On 
the Missouri River bottom lands, they are associated with 
the Luton soils, which have a clay subsoil and substratum. 

The Leshara soils are very fertile and are cultivated in 
most areas, In all years but those of excessive moisture, 
they produce good yields of corn, sorghum, soybeans, 
wheat, and alfalfa. Because of their imperfect drainage 
and high water table, these soils are more difficult to man- 
age in wet years. The Leshara soils, clayey substrata, have 
slower internal drainage than other Leshara soils, and 
wetness is a somewhat greater problem. The Leshara soils 
support tall native prairie grass. 

Leshara silt loam (le)—This soil has a profile similar 
to the one described for the Leshara series. The slopes 
range from 0 to1 percent. (Capability unit IIw-4; Mod- 
erately wet woodland site.) . 

Leshara soils, clayey substrata (2le)—These soils are 
in areas of the Missouri River bottom lands where 2 to 3 
feet of silty to loamy alluvium were deposited over clay. 
These areas are adjacent to Luton soils. The slopes range 
from 0 to 1 percent. Leshara soils, clayey substrata, are 
calcareous and have mottles higher in the profile than Le- 
shara silt loam. (Capability unit IIw-3; Moderately wet 
woodland site.) 


Luton Series 


The Luton series consists of deep, clayey soils of the 
bottom lands. These soils have developed in clayey, 
stream-deposited materials. Because of their nearly level 
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slopes and slow permeability, they are somewhat poorly 
drained. They are on the higher part of the bottom lands, 
however, where the water table is usually 10 feet below 
the surface. The Luton soils are most extensive on the 
bottom lands along the Missouri River. They also occur 
along Bell Creek in the western part of the county. 

The surface layer is very dark gray to black clay, is 
10 to 20 inches thick, and is granular in structure. Below 
this layer is a transitional layer that has about the same 
texture but has coarser structure and lighter color, The 
substratum is gray to dark grayish-brown, blocky clay 
that is mottled and gleyed in the lower part. These soils 
are alkaline throughout and are usually calcareous, espe- 
cially in the lower part of the profile. Buried soils are 
common. 

The Luton soils are associated with the Lamoure-Colo 
silty clay loams along Bell Creek and with the Leshara 
soils along the Missouri River. They are finer textured 
and are more poorly drained than the soils with which 
they occur. 

Under ideal moisture conditions, these soils are fertile 
and productive. They ave difficult to manage because they 
can be tilled only within a narrow moisture content. It 
is difficult to obtain stands and to control weeds. Corn, 
soybeans, and wheat are the principal crops. After stands 
have been established, alfalfa yields are satisfactory. Tall 
prairie grass, mixed with wetland grass, was the native 
vegetation. 

uton clay (tu)—The profile of this soil is similar to 
that described for the series. The slopes range from 0 
to 1 percent. (Capability unit I[Iw-1; Moderately wet 
woodland. site.) 

Luton and Leshara clays (llu)—The soils of this un- 
differentiated unit occur on the Missouri River bottom 
lands where Luton clay is associated and intermixed with 
the Leshara clays. The Leshara clays make up about 40 
percent of most areas. The slopes of Luton and Leshara 
clays range from 0 to 1 percent. 

The Leshara clays have a dark, fine-textured surface 
horizon over a lighter colored, medium-textured subsoil 
and stratified substratum, These areas have the same 
capacity to produce crops and the same management prob- 
lems as Luton clays. 

Typical Leshara soils are described under the Leshara 
series. (Capability unit IIIw-1; Moderately wet wood- 
land site.) 

Luton silty clay loam (ls)—The profile of this soil is 
similar to the one described for the series, but the surface 
layer is coarser textured. This soil occurs along Bell Creek 
(fig. 12) and is the result of the slow accumulation of 
material that washed from surrounding hills. The slopes 
range from 0 to 1 percent. 

This soil is dark colored to a greater depth, is less mot- 
tled, and contains more silt throughout the profile than 
Luton clay. The upper 20 to 30 inches are generally non- 
calcareous. Both disseminated and concretionary lime 
occur below this depth. 

Many areas were poorly drained until Bell Creek was 
straightened and deepened. Since then, most areas have 
been plowed and are used for cultivated crops. (Capabil- 
ity unit IIw-4; Moderately wet woodland site.) 

Luton silt loam, overwash (Lt) —The profile of this soil 
differs from the profile described for the Luton series in 
having a medium-textured surface layer. This surface 
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Figure 12.—Luton silty clay loam on Bell Creek bottom land. 


layer has been washed onto areas of Luton clay from the 
adjoining silty uplands. This overwash layer ranges 
from light to moderately dark im color and from 6 to 20 
inches in thickness. 

Luton silt loam, overwash, is more easily tilled and takes 
in water more rapidly than Luton clay. (Capability unit 
IIw-4 ; Moderately wet woodland site.) 


Marshall Series 


The Marshall series consists of deep, dark soils that de- 
veloped in loess on the gently sloping to rolling uplands. 
These soils are most extensive in the central part of the 
county between Bell Creek on the west and the Missouri 
River bluff zone on the east. 

In areas that are only slightly to moderately eroded, the 
surface layer is 10 to 15 inches of dark grayish-brown, 
light silty clay loam. It has granular structure, The sub- 
soil is brown to dark yellowish-brown silty clay loam. It 
has moderate, medium, subangular blocky structure and 
is 15 to 30 inches thick. The substratum is yellowish- 
brown light silty clay loam or silt loam and has weak, 
coarse, prismatic structure. Throughout the solum, the 
Marshall soils are noncalcareous and are slightly acid, but 
their substratum is neutral. 

The Marshall soils are associated with the Sharpsburg, 
Moody, and Nora soils. They are similar to the Sharps- 
burg soils, but their slopes are steeper, and their profile 
layers are less distinct. The Marshall soils have devel- 
oped on smooth and concave slopes in loess that contains 
less lime than the parent material of the Nora soils. In 
most areas the Nora soils are on convex slopes, on the 
points and shoulders where erosion has been most active, 
and where the parent material is calcareous and is older 
than that of the Marshall soils. The Marshall soils are 
similar to the Moody soils, but are not so calcareous, are 
slightly more friable, and are less clayey. 

The Marshall soils are among the most productive in the 
county and are nearly all cultivated. Because they take 
in and hold moisture well, they are easy to cultivate within 
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a relatively wide range in moisture content. These soils 
are fertile but need additional nitrogen for maximum pro- 
duction, Lime and phosphate may benefit legume seed- 
ings. Potassium is adequate for field crops. Conservation 
practices are needed to reduce runoff and to protect the 
surface soil from erosion. The native vegetation was tall 
prairie grass. 

In this county the Marshall soils have been mapped only 
in undifferentiated units with the Moody, Nora, and 
Sharpsburg soils. 


McPaul Series 


The McPaul series consists of nearly level silty soils that 
developed in alluvium. These soils are along the streams 
in the uplands or on fans where light-colored silty mate- 
rial from the uplands hag washed over the medium-tex- 
tured material of the bottom lands, The most extensive 
areas are along drainageways adjacent to steep, actively 
eroding uplands in the eastern part of the county. The 
water table is 5 to 20 feet below the surface. 

The surface layer is recent overwash consisting of dark- 
gray to grayish-brown, granular silt loam. An abrupt 
boundary separates this layer from the dark (frequently 
black) surface layer of a buried Kennebec or Leshara soil. 
This buried surface layer is 10 to 20 inches thick, medium 
textured, and granular, Below this is a transitional layer 
and the substratum of the buried Kennebec or Leshara soil. 

Adjoining areas of the McPaul soils are Kennebec and 
Leshara soils that were not covered with the overwash or 
had a thin cover that was lost through cultivation. Where 
erosion control practices have reduced the wash from the 
uplands, the McPaul soils are being darkened by an accu- 
mulation of organic matter. 

The McPaul soils are mostly cultivated and are produc- 
tive and easily tilled. They are well suited to corn and 
soybeans, but heavy rain sometimes causes crop losses. 
The most serious hazard is crop damage from flooding. 
The native vegetation was tall prairie grass. 

MePaul silt loam (Mc).—This soil has a profile similar 
to the one described for the McPaul series. The slopes 
range from 0 to1 percent. In areas protected from floods, 
this soil is excellent for crops. It develops a dark sur- 
face layer as organic matter accumulates. (Capability 
unit [lw-3; Moderately wet woodland site.) 


Monona Series 


The Monona soils are well-drained, nearly level to 
steeply sloping silty soils of the uplands. They have de- 
veloped in thick deposits of silt loam loess on the eastern 
one-third of the uplands (the Missouri River bluff zone) 
and on the bluffs along the Elkhorn River. 

The Monona soils have weakly developed profiles that 
are silt loam to light silty clay loam in texture (fig. 18). 
The dark brown to very dark brown silt loam to silty clay 
loam surface layer is 6 to 12 inches thick. It has granular 
structure. The weakly developed light silty clay loam to 
silt loam subsoil is 15 to 80 inches thick. It has weak, 
subangular blocky structure. The parent loess is pale- 
brown, massive silt loam that is mottled in places. These 
soils are noncaleareous in most areas and have a slightly 
acid surface layer and subsoil and an alkaline substratum. 
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Figure 13.—Profile of Monona silt loam. 


The Monona have less profile development than the 
Marshall soils, but more development than the Crofton. 

The Monona soils are very well suited to crops, as they 
are easily tilled within a wide moisture range. They 
take in and hold moisture well. Except on some of the 
steeper slopes, all of these soils are cultivated. If erosion 
is controlled, these soils are fertile and produce satisfac- 
tory yields of all the crops grown in the county. They re- 
spond to nitrogen and phosphate fertilizers, especially in 
eroded areas. Lime is seldom needed. The native vegeta- 
tion was tall prairie grass on most areas and scattered 
trees on the lower part of the steepest slopes. 

Monona silt loam, 0 to 1 percent slopes (Mn).—This 
soil has a profile similar to the one described for the 
Monona series. It has more profile development than any 
of the other soils of the series. It occurs on the nearly 
level divides in the Missouri River bluff zone and on the 
loess-covered terraces between the bluffs and the Missouri 
River bottom lands. 

Little erosion has occurred, but drainageways that cross 
the areas should be stabilized. Yields of all the crops 
ae in the county are high. (Capability unit I-1; 

ilty to clayey woodland site.) 

Monona silt loam, 1 to 3 percent slopes (MnA).—This 
soil is on very gently sloping ridgetops. It is easily tilled, 
is high in organic matter, and produces well. It needs 
management, however, that will help control loss of soil 
and water. (Capability unit Ile-1; Silty to clayey wood- 
land site.) 

Monona silt loam, 3 to 7 percent slopes (Mn8).—This 
soil has a profile similar to the one described for the 
Monona series but has thinner horizons. It is on gentle 
slopes and ridges. It is easily tilled and takes in and re- 
leases moisture well. In areas where runoff and erosion 
are controlled, yields are very satisfactory. (Capability 
unit [Te-1; Silty to clayey woodland site.) 

Monona silt loam, 3 to 7 percent slopes, eroded 
(MnB2).—This soil has a profile similar to the one described 
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for the Monona series. Because of soil loss from erosion, 
however, the surface horizon is only 6 to 8 inches thick. 
Ag this soil is on gentle slopes and ridges, it needs 
management that will help control loss of water and soil. 
(Capability unit Ife-1; Silty to clayey woodland site.) 
Monona silt loam, 7 to 12 percent slopes (MnC).—The 
profile of this soil is similar to that described for the 
Monona series, but it has thinner horizons and less devel- 
opment. ‘This soil occurs on strongly sloping areas, usu- 
ally below the ridgetops. : 
This soil will produce well and is easily tilled. If soil 
and water losses are to be kept low, it must be farmed with 
care. (Capability unit ITle-1; Silty to clayey woodland 
site. 
araNeae silt loam, 7 to 12 percent slopes, eroded 
(MnC2).—The plow layer of this soil has been made lighter 
in color by the loss of organic matter and the addition of 
subsoil material through tillage. Crop yields of this soil 
have decreased bacause of its reduced fertility, organic- 
matter. content, and moisture-intake rate. (Capability 
unit IITe-1; Silty to clayey woodland site.) 
Monona-Crofton silt .loams, 12 to 18 percent slopes 
(MCD].—The soils of this complex are on the lower parts 
of moderately steep to steep slopes and on the few, uncal- 
tivated areas of the Monona and Crofton soils of this slope 


range. The thin Crofton soils occupy the shoulders of 
slopes and points of ridges and make up 20 to 40 percent 
of the complex. They are generally calcareous at or near 
the surface. The Monona soils occupy the smooth parts of 
the slopes or the concave slopes along drains. 

Because of the difference in the surface color of the soil 
or the vigor of growing crops, many areas that have-been 
or are now cultivated appear spotted. Yields are reduced 
in areas where the organic matter is low and the substra- 
tum is at or near the surface. Typical] Crofton soils are 
described under the Crofton series. (Capability unit 
IVe-1; Silty to clayey woodland site.) 

Monona-Crofton silt loams, 12 to 18 percent slopes, 
eroded (MCD3).—This complex of soils occurs on moder- 
ately steep to steep slopes (fig. 14). The areas have been 
cultivated, and erosion has removed much of the surface 
layer. The Crofton soils make up from 40 to 60 percent 
of the total area. The soils are relatively unproductive if 
used for cultivated crops. Soil losses caused by both sheet 
and gully erosion are excessive. A cover of close-growing 
crops is needed on the soils of this complex most of the 
time to reduce erosion. Typical Crofton soils are de- 
scribed under the Crofton series. (Capability unit [Ve-8; 
Silty to clayey woodland site.) 
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Moody Series 


The Moody series consists of deep, dark, well-drained 
soils. These soils developed in the gently sloping to roll- 
ing loess uplands west of Bell Creek. They are moder- 
ately fine textured. In this county the solum is generally 
noncalcareous. 

The surface layer is very dark brown silty clay loam, 
5 to 10 inches thick. It has granular structure. ‘The sub- 
soil is dark-brown silty clay loam that has the finest tex- 
ture in the upper part. It ranges from 20 to 30 inches in 
thickness and has a subangular blocky structure. The 
substratum. is light yellowish-brown light silty clay loam 
or silt loam. It has weak, coarse, prismatic structure, and 
in many areas it is mottled. Commonly the upper part of 
the substratum is calcareous and the lower part contains 
concretions, 

The Moody soils are associated with the Belfore soils, 
which are on the flats and have a finer textured subsoil. 
They are also associated with the Nora soils, which are on 
similar or steeper slopes, The Nora. soils are calcareous 
higher in the profile and are somewhat coarser textured 
than the Moody soils. 

Most areas of Moody soils are cultivated and are pro- 
ductive. These soils can be tilled within a rather wide 
range in moisture, and they take in and hold moisture 
well, They are rather high in organic matter and potas- 
sium. Although they are not deficient in nitrogen and 
phosphorus, except in eroded areas, they need additions 
of these fertilizers for maximum yields. Conservation 
practices are needed for erosion control, 

The native vegetation was tall prairie grass. In this 
county the Moody soils are mapped only in undifferen- 
tiated units with the Marshall and Nora soils. 

Moody and Marshall soils, 3 to 7 percent slopes 
({MMB).—The soils of this mapping unit occur on gentle 
slopes and ridgetops west of Bell Creek. Most areas are 
cultivated, but management has been such that the dark 
surface layer is still in place. 
75 percent of the mapping unit, and Marshall soils, 25 
percent. These soils have profiles similar to those de- 
scribed for their respective series. 

These soils produce high yields of all crops adapted to 
the county. Erosion control and moisture conservation 
on the steeper slopes increase yields, Maintaining fer- 
tility is the main requirement. (Capability unit Tfe-1; 
Silty to clayey woodland site.) 

Moody and Marshall soils, 3 to 7 percent slopes, 
eroded (MM82).—The soils of this mapping unit occur west 
of Bell Creek on gentle slopes and ridgetops. They have 
been cultivated and have lost a part of the original sur- 
face layer through erosion. The Moody soils make up 
75 percent of the mapping unit, and the Marshall soils, 
25 percent. The soils in this unit have profiles that are 
similar to those described for their respective series, ex- 
cept that they have lost a part of the original surface 
layer. 

Erosion control is needed to reduce soil and moisture 
losses and to help maintain high crop yields. Maintaining 
fertility is also a problem. (Capability unit Ife~1; Silty 
to clayey woodland site.) 

Moody and Marshall soils, 7 to 12 percent slopes 
(MMC}.—The soils of this mapping unit are on moderate 
slopes west of Bell Creek. Most areas are in grass or have 


The Moody soils make up 


been so cultivated that erosion is only slight. The Moody 
soils make up 75 percent of the mapping unit, and the 
Marshall soils, 25 percent. The soils in this mapping 
unit have profiles very similar to those described for their 
respective series. ; 

Erosion control practices are needed for keeping soil 
and water losses low and: for maintaining fertility and 
high yields of adapted crops. (Capability unit I1Te-1; 
Silty to clayey woodland site.) 

oody and Marshall soils, 7 to 12 percent slopes, 

eroded (MMC2).—The soils of this mapping unit are west 
of Bell Creek on the moderate slopes where an appreci- 
able amount of erosion has occurred. The soils are culti- 
vated. Asa result of erosion, the dark surface layer has 
been thinned and the lighter colored subsoil shows on the 
ridge points and slope breaks. The Moody soils make 
up about 70 percent of the mapping unit, the Marshall 
soils, 20 percent, and other soils, about 10 percent. 

Because of the loss of surface soil and moderately steep 
slopes, the soils in this mapping unit need more careful 
management for controlling erosion and maintaining fer- 
tility than the other areas of the Moody and Marshall 
soils. (Capability unit IITe-1; Silty to clayey wood- 
land site.) 


Nora Series 


In the Nora series are deep, well-drained soils that de- 
veloped on rolling to steep slopes in the loess uplands of 
the western two-thirds of Washington County. These 
soils are medium to moderately fine textured and are cal- 
careous in the lower B horizon or substratum. 

Nora soils have a very dark grayish-brown to dark 
brown silt loam to light silty clay loam surface layer. This 
layer has granular structure and is 4 to 8 inches thick. In 
some cultivated areas on steep or eroded slopes, material 
from the B horizon is plowed into this layer. The subsoil 
is dark grayish-brown to brown, light silty clay loam, 10 
to 20 inches thick. The structure is compound—weak, 
coarse, prismatic to weak, fine and medium, subangular 
blocky (fig. 15). A few mottles are in the lower part of 
the subsoil in places. Also, the subsoil is calcareous in 


places. The substratum is yellowish- to olive-brown, cal- 
careous silt loam. 


= gg 
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Figure 15.—Profile of a Nora soil. 
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Nora soils are mapped in undifferentiated units with the 
Crofton, Marshall, and Moody soils and are most extensive 
on eroded slopes. The Nora soils mapped with the Crofton 
soils are on the concave or lower paris of the slope, and 
show more profile development and less erosion than the 
Crofton. The Nora soils mapped with the Marshall, as 
well as the Nora soils mapped with the Moody soils, are 
the less developed and more severely eroded soils in the 
undifferentiated units. 

Nora soils are easily tilled within a relatively wide range 
in moisture content. Jf the surface is protected, they take 
in and hold moisture well. They were fertile before ero- 
sion removed part or all of the original surface layer. <Al- 
though suited to most crops grown in the county, the Nora 
soils need additional organic matter and nitrogen and 
phosphate fertilizers for satisfactory crop production. 
Excessive amounts of lime may reduce the availability of 
phosphorus. In cultivated areas soil and moisture losses 
must be controlled. The native vegetation was tall prairie 
grass. 

Nora and Crofton soils, 7 to 12 percent slopes, se- 
verely eroded (NCC3)—The soils of this mapping unit 
have moderately steep slopes. They are cultivated, and 
much or all of the original surface layer has been removed 
by erosion. The Crofton soils on the thin points and 
shoulders of ridges make up 40 percent of this undifferen- 
tiated unit, and those on small areas along the drains make 
up less than 10 percent. The Nora soils make up the rest. 
These Nora and Crofton soils are associated with areas of 
Moody and Marshall soils. 

The loss of organic matter and the reduced soil fertility 
have lowered the rate of moisture intake and increased the 
erosion hazard. (Capability unit IIIe-8; Silty to clayey 
woodland site.) 

Nora and Crofton soils, 12 to 18 percent slopes, se- 
verely eroded (NCD3).—These steeply sloping soils are 
under cultivation or have been cultivated. They have lost 
most or all of their original surface layer. This undiffer- 
entiated unit is similar to the Nora and Crofton soils on 7 
to 12 percent slopes, but it consists of about half Nora 
soils and half Crofton soils. It is associated with areas of 
Moody and Marshall soils on the flatter slopes. 

Erosion is excessive unless close-growing crops are used 
most of the time. (Capability unit [Ve-8; Silty to clayey 
woodland site.) 

Nora and Marshall soils, 7 to 12 percent slopes, se- 
verely eroded (NC3)—These soils occur in the central part 
of the county on moderately. steep slopes, below the areas 
of Sharpsburg and Marshall soils that are on ridgetops. 
They have lost most or all of their original surface layer. 
About 60 percent of this undifferentiated unit consists of 
Nora soils, and 40 percent of Marshall soils. 

Erosion control and the use of close-growing crops are 
necessary if these soils are to be kept in cultivation. 
(Capability unit II1Ie-8; Silty to clayey woodland site.) 

Nora and Marshall soils, 12 to 18 percent slopes, 
eroded (ND2).—-This mapping unit occurs on steep slopes 
in the central part of the county. In general, the soils of 
this unit are only moderately eroded. The Nora soils 
make up about 60 percent of the unit, and the Marshall 
soils, about 40 percent. .In most areas the surface soil is 
dark colored, but in some areas light-colored spots are 
evident on ridge points. 


Not all areas of these soils are cultivated. Tilled areas 
have been protected to some extent from erosion. Erosion 
control practices and crops that provide cover much of 
the time are needed. (Capability unit IVe-1; Silty to 
clayey woodland site.) 

Nora and Marshall soils, 12 to 18 percent slopes, se- 
verely eroded (ND3)—The soils of this mapping unit are 
on steep slopes in the central part of the county. They 
are or have been cultivated and have lost most of the dark 
surface layer. Light-colored parent material is exposed 
on the ridge points and shoulders of slopes. The Nora 
soils make up about 60 percent of the mapping unit, the . 
Marshall’ soils, 25 percent, and other soils, 15 percent. 

Unless erosion control practices are used to reduce run- 
off and row crops are planted in the cropping system only 
1 year in 5, soil and moisture losses are excessive. (Capa- 
bility unit [Ve-8; Silty to clayey woodland site.) 

Nora and Moody soils, 12 to 18 percent slopes, eroded 
(NMD2)—The soils in this mapping unit are on steep, 
eroded, cultivated slopes of the blutis along the Elkhorn 
River. About 70 percent of the mapping unit consists of 
Nora soils that have lime at or near the surface, and 30 
percent consists of Moody soils. 

Because these soils have lost most of the original sur- 
face layer, the content of organic matter is low, and the 
water intake is reduced. Also, fewer crops can be success- 
fully grown, and yields are lower. If cultivation is con- 
tinued, erosion control practices are necessary. (Capa- 
bility unit [Ve-1; Silty to clayey woodland site.) 


Onawa Series 


The Onawa, series consists of nearly level, deep, light- 
colored soils that are somewhat poorly drained. These 
soils have developed in recently deposited alluvium on the 
low bottom lands of the Missouri River. They have a fine 
to moderately fine textured surface layer and a silty to 
loamy subsoil. They are generally calcareous fromm the 
eves to the water table, which is at a depth of 2 to 6 

eet. 

The Onawa soils have a grayish-brown surface layer, 10 
to 20 inches thick, that is granular in structure. The sub- 
soil is a transitional horizon that is moderately fine to 
medium textured and somewhat lighter colored than the 
surface layer. The substratum is medium textured, is light 
grayish brown, and in many areas is stratified with finer 
and coarser material. In places it is mottled. 

The Onawa soils are associated with the Albaton, Carr, 
and Haynie soils, They are similar to the Albaton soils 
but haye a coarser textured subsoil and substratum. They 
have a finer textured subsoil and substratum than the Hay- 
nig and Carr soils. 

These soils are moderately productive but can be tilled 
only within a rather narrow range in moisture. Corn, 
sorghum, wheat, and alfalfa are adapted to these soils. 
Because of the high content of lime in these soils, legumes 
start easily... Available phosphorus is lacking in places. 
Organic matter and nitrogen are both below the amounts 
needed for maximum production. The native vegetation 
consisted of trees and. grass. 

Onawa clay (Ov).—This soil has a profile similar to the 
one described for the OQnawa series. The slopes range 
from 0 to 1 percent. In cultivated areas nitrogen and 
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phosphate fertilizers are needed for maximum production. 
Floods have been a problem, and wetness affects the tim- 
ing of farming operations. (Capability unit IIIw-1; 
Moderately wet woodland site.) 

Onawa and Haynie silty clay loams (OH).—The soils 
in this mapping unit are similar to those described for 
the Onawa and Haynie series except that both soils have 
a moderately fine textured surface layer. Slopes range 
from 0 to i percent. These soils are somewhat poorly 
drained. If moisture is normal, they are quite productive. 
Nitrogen and phosphate are needed for maximum yields. 

(Capability unit TIw-4; Moderately wet woodland site.) 


Rauville Series 


The Rauville series consists of very poorly drained allu- 
vial soils that occur in swales and channels in the bottom 
lands of the Elkhorn and Missouri Rivers. Mapped 
areas are quite variable in texture but are dominantly me- 
dium to fine textured. 

The Rauville soils have a dark, granular surface layer. 
In many areas the subsoil is gleyed or mottled, and shades 
of gray and brown are common. The subsoil is granular 
and, in texture is similar to the surface layer. The sub- 
stratum is 1 to 8 feet below the surface and is generally 
within the fluctuating water table. Its layers range from 
sand te clay and, as a rule, are gleyed or mottled. These 
soils are usually weakly to moderately calcareous above 
the water table. 

The Rauville soils are wetter and have a higher water 
table than the clayey Albaton or Luton soils and the loamy 
Haynie or Leshara soils. The Rauville soils are too wet 
for cultivation but produce trees and coarse grass in. abun- 
dance. In areas managed for pastire, they produce fair 
grazing. A greater variety of grasses can be grown in 
drained areas. 

Rauville soils (Ra)—The surface layers of the soils in 
this mapping unit range from medium to fine, but some 
areas of wet sandy soils are included. Razuville soils have 
dark-colored surface layers and, in places, are dark be- 
low the present water table. Layers below the surface 
layer are gleyed and mottled, where not masked by dark- 
colored organic matter. The slopes range from 0 to 1 per- 
cent. Rauville soils, as well as the included areas of other 
soils, are too wet for cultivation and have a-water table 
at or near the surface some time during the year. (Capa- 
bility unit Vw-1: Wet woodland site.) 


Riverwash 


Riverwash (Rw).—The bars and islands along the Elk- 
horn and Missouri Rivers make up this land type. These 
areas consist of recent deposits of poorly sorted sand, silt, 
and clay that are frequently flooded. Some areas have 
been in place for some time and are covered by coarse 
grass and shrubs. The more recent deposits have little 
vegetation. The profile varies greatly from place to place. 
Some areas of this land type have been included. with 
the adjacent Sarpy, Carr, or other soils on the low bot- 
tom lands that are used for pasture. (Capability unit 
VITTe-1; not stable enough to be designated as a wood- 
land. site.) 


Salix Series 


The Salix series are nearly level, deep, medium-tex- 
tured, well-drained soils that developed in old alluvium 
on the high bottom lands along the Missouri River. They 
are on the natural levee near the edge of the low bottom 
lands. The profile of the Salix series has horizons that 
are more distinct than those of other bottom-land soils. 
The depth to the water table ranges from 5 to 15 feet. 

The surface layer is very dark grayish-brown silt loam, 
10 to 15 inches thick. Jt has granular structure. The 
subsoil is brownish silt loam with prismatic structure and, 
like the surface layer, is leached of lime. The substratum 
is pale-brown silt loam or loam. It is calcareous and has 
weak, prismatic structure. 

The Salix soils are associated with and are similar to 
the Volin soils, which have less profile development. They 
are associated to a lesser extent with the Leshara and Mc- 
Paul, which also have less profile development. 

The Salix soils are among the most productive in the. 
county. They have excellent moisture relationships, have 
almost no conservation problems, and are high in fertility. 
In some areas they need nitrogen and some phosphate for 
maximum yields. The native vegetation wag tall prairie 
grass. 

In this county the Salix soils were mapped only as an 
undifferentiated unit with the Volin soils. 

Salix and Volin silt loams (Sv).—The soils described 
for the Salix and Volin series are typical of the soils in 
this mapping unit. Both soils occur as an undifferentiat- 
ed unit within one area and as individual soils in widely 
separated areas along the high bottom lands, Slopes range 
from 0 to 1 percent. The Salix soils occur mainly north 
of Blair, and the Volin soils, mainly east of Fort Cal- 
houn. ‘The areas mapped as undifferentiated units are 
about 40 percent Salix soils, and 60 percent Volin. (Cap- 
ability unit I-1; Silty to clayey woodland site.) 


Sarpy Series 


The Sarpy series consists of immature, coarse-textured 
soils that developed in recent sandy alluvial deposits. 
These soils occur on the nearly level to hummocky, low 
bottom Jands of the Missouri and Elkhorn Rivers. They 
are imperfectly drained and have a water table that is 
from 2 to 10 feet below the surface. Because of their 
coarse texture, they are very permeable. 

The surface Jayer is dark grayish-brown to grayish- 
brown loam to loamy sand. It has weak, granular struc- 
ture and is from 6 to 12 inches thick. The subsoil is 
grayish-brown loamy fine sand that is loose and single 
grained. The substratum consists of stratified coarse sand 
and fine sand; gravel or fine-textured material is not un- 
common. These soils are neutral to alkaline, and in many 
places are calcareous throughout the profile. 

The Sarpy soils are on the same level as the associated 
Carr, Haynie, Onawa, and Albaton soils but are coarser 
textured than these soils. 

Because of their coarse texture and low content of or- 
ganic matter, the Sarpy soils produce low to moderate 
yields. Grass, alfalfa, and small grain yield better than 
corn or soybeans, as these soils have a. low moisture- 
holding capacity and low fertility. They are easily tilled, 
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however, within a wide moisture range. Trees and grass 
were the native vegetation. 

Sarpy loamy fine sand (Sg)—This soil has a loamy fine 
sand surface layer that is lighter colored than the surface 
layer of Sarpy loam. The subsoil is slightly lighter col- 
ored than the surface layer and has about the same’ tex- 
ture. The slopes range from 0 to 4 percent. 

A small acreage of this soil is associated with the Cass 
and Leshara soils along the Elkhorn River. This soil is 
coarser textured, has more channels and hummocks, and 
is at a lower level than the Cass and Leshara soils. It is 
lighter colored and coarser textured, however, and has a 
more irregular surface than the Carr, Haynie, Onawa, and 
Albaton soils that are associated with this soil along the 
Missouri River. It is also less productive and more suscep- 
tible to wind erosion. 

This soil is low in fertility and water-holding capacity. 
Wind erosion is severe where the surface is unprotected. 
(Capability unit IIIw-5; Moderately wet woodland site.) 

Sarpy loam (SI).—This soil has a profile similar to that 
described for the Sarpy series. It is associated with the 
same soils as Sarpy loamy fine sand. The surface layer is 
a moderately dark loam, but areas of sandy loam are in- 
cluded. The slopes range from 0 to 1 percent. 

This soil is moderately productive and is easily tilled. 
Tt is somewhat droughty, however, and the surface layer 
must be protected. (Capability unit IIw-4; Moderately 
wet woodland site:} 


Sharpsburg Series 


The Sharpsburg series consists of well-drained soils of 
the uplands and a small area of soils on the terraces. 
These soils developed in loess and have a moderate degree 
of horizonation. They oceur on the level uplands, on Bell 
Creek terraces, and on adjacent slopes of as much as 12 

ercent. They are in the centra] part of the county, east 
of Bell Creek and west of the Missouri River. 

The typical profile on the nearly level to gentle slopes 
has a surface layer of very dark brown, light silty clay 
loam. This layer has granular structure and is 12 to 18 
inches thick (fig. 16). The subsoil is dark-brown, heavy 
silty clay loam, 20 to 30 mehes thick. It has subangular 
blocky structure and is lighter colored and finer textured 
than the surface layer. The substratum is yellowish- 
brown, slightly mottled, light silty clay loam. The 
Sharpsburg soils are noncalcareous, and their solum is 
slightly acid. The substratum is neutral but becomes al- 
kaline below 5 feet. 

The Sharpsburg soils are associated with the Marshall 
and Nova soils. On all but the level uplands and wide 
ridgetops, the Sharpsburg and Marshall soils are mapped 
as undifferentiated units. The Sharpsburg.soils are on 
the more level and smooth parts of the landscape, and the 
Marshall soils are on the steeper, more irregular parts. 

The Sharpsburg are among the most suitable soils for 
agriculture in the county. They ave easily tilled and take 
in moisture readily and hold it for plant use. They are 
quite high in organic matter, but most crops need addi- 
tional nitrogen for maximum production. The use of lime 
and phosphate improves legume stands; however, potas- 
sium is adequate for all but special crops. Conservation 
practices are needed to recluce erosion on the sloping areas. 
Tall prairie grass was the native vegetation. 


Figure 16.—Profile of Sharpsburg silty clay loam, The Sharpsburg 
soils are deep, are moderately fine textured, and have granular to 
blocky structure. 


Sharpsburg silty clay loam, 0 to 1 percent slopes 
(Sh).--This soil has a profile like the one described for the 
Sharpsburg series. It is on the nearly level uplands and 
on the level parts of terraces along Bell Creek. It is well 
drained but includes-a few imperfectly drained spots that 
are too small to be mapped separately. Runoff and ero- 
sion are at a minimum, but conservation practices that 
protect. the surface soil are beneficial. (Capability unit 
I-1; Silty to clayey woodland site.) 

Sharpsburg and Marshall soils, 1 to 3 percent slopes 
{SMA].—The soils of this mapping unit occur on gently 
sloping ridgetops and on the gentle slopes around the edge 
of the level uplands in the central part of the county, In 
most areas the Sharpsburg soils make up about 70 percent 
of the mapping unit, and the Marshall soils, about 80 
percent. 
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These soils are productive. Their need for fertilizer is 
discussed under the Sharpsburg series. Conservation 
practices are needed to protect these soils from runoff and 
erosion. (Capability unit TIe-1; Silty to clayey wood- 
land site.) 

Sharpsburg and Marshall soils, 3 to 7 percent slopes 
(SMB).—-The soils of this mapping unit occur on narrow 
ridgetops and on moderate slopes along drainageways and 
below the level uplands. They are in the central part 
of the county. The Sharpsburg and Marshall soils each 
make up about 45 percent of this undifferentiated unit. 
Inclusions of Judson and Nora soils make up the rest. 

The profiles of the Sharpsburg and Marshall soils, 3 to 
7 percent slopes, are similar to those described for their 
respective series but have somewhat thinner horizons. 
Soil and fertility losses are more difficult to control on 
these soils than on the Sharpsburg and Marshall soils on 
1 to 3 percent slopes, and more intensive conservation 
practices are needed. (Capability unit ITe-1; Silty to 
clayey woodland site.) 

Sharpsburg and Marshall soils, 3 to 7 percent slopes, 
eroded (SMB2).—The soils of this mapping unit are on 
narrow ridges and valley slopes where erosion has re- 
moved much of the original surface layer. These areas 
are in the central part of the county, The Sharpsburg 
soils make up about 45 percent of the unit, and the Mavr- 
shall soils, about 45 percent. The Nora and Judson soils 
make up the rest. 

The soils of this unit are similar to the Sharpsburg and 
Marshall soils, 3 to 7 percent slopes, but their surface layer 
is 6 to 10 inches thick and, in places, some of the subsoil 
has been. mixed with the plow layer by tillage. In addi- 
tion, their fertility is lower and erosion is more difficult 
to control than on the similar uneroded Sharpsburg and 
Marshall soils. Applications of fertilizer and conserva- 
tion practices are needed. (Capability unit IIe-1; Silty 
to clayey woodland site.) 

Sharpsburg and Marshall soils, 7 to 12 percent slopes 
(SMC).—The soils in this mapping unit usually occur on 
the lower slopes between the ridgetops and drainageways 
in the central part of the county. The Sharpsburg and 
Marshall soils each make up about 40 percent of the unit. 
Inclusions of Judson and Nora soils make up the rest. 
The profiles of the Sharpsburg and Marshall soils have 
thinner horizons than those described for their respective 
series. These soils are less fertile than the Sharpsburg and 
Marshall soils on 1 to 3 percent slopes, and runoff and 
erosion are more difficult to control. (Capability unit 
IITe-1; Silty to clayey woodland site.) 

Sharpsburg and Marshall soils, 7 to 12 percent 
slopes, eroded (SMC2).—The soils in this mapping unit oc- 
cur on the slopes between the ridgetops and drainageways 
in the central part of the county. The Sharpsburg soils 
make up about 40 percent of the area, the Marshall soils, 
40 percent, and Nora and Judson soils, about 20 percent. 

The soils in this mapping unit are similar to Sharps- 
burg and Marshall soils, 7 to 12 percent slopes, except 
that their surface layer is 4 to 8 inches thick. In many 
areas, the subsoil material has been mixed with the plow 
layer. Applications of fertilizer and conservation prac- 
tices are more necessary on these soils than on the less 
eroded soils. (Capability unit [{Ie-1; Silty to clayey 
woodland site.) 


Spoil Banks 


Spoil Banks (S}.—This land type is made up of areas 
that have been disturbed by the construction of large 
drainage ditches across the bottom lands or by the re- 
moval of sand, gravel, and rock. The slopes range from 
gently sloping to steep. Some areas have been smoothed 
and vegetated for erosion control. None of these areas 
have been undisturbed long enough for soils to develop. 


Steinauer Series 


The Steinauer series is made up of thin, immature soils 
that developed from calcareous, glacial till. These soils 
occur on the steep slopes along streams in the eastern part 
of the uplands and in a few places on the Elkhorn River 
breaks. 

The surface layer is calcareous, grayish-brown clay 
loam, 4 to 8 inches thick. It is granular and friable. A. 
thin transitional layer separates the surface layer from the 
substratum. This layer is similar to the surface layer in 
texture but is intermediate in color and structure. The 
substratum ts little-weathered till consisting of olive-gray, 
blocky clay loam., It is mottled with yellowish brown and 
gray and 1s strongly calcareous, 

These soils are associated with the Burchard soils and 
are below the Monona soils on the slopes. 

Because of their steep slopes, the Steinauer soils are 
usually not cultivated. The moderately fine texture of the 
surface layer makes cultivation difficult. Also, moisture 
intake is slow. The thin surface layer is not well supplied 
with organic matter and available plant nutrients. On 
the steeper slopes the native vegetation was tall and mid 
prairie grasses and trees. | 

Steinauer soils, 12 to 18 percent slopes, eroded 
(StD2)—The profile of Steinauer soils is like that described 
for the Steinauer series, except that the surface layer has 
been eroded on the convex parts of slopes. In areas that 
have been thinned by erosion, the surtace layer has finer 
texture, lighter color, and less organic matter. 

These soils should be kept in permanent vegetation. 
(Capability unit VIe-1; Silty to clayey woodland site.) 


Volin Series 


The Volin soils are nearly level, dark, deep, silty, and 
loamy. They are well to moderately well drained and 
have little horizonation. They developed in_ stream- 
deposited sediment on the high parts of the Missouri 
River bottom lands. 

The surface layer is very dark gray to grayish-brown, 
granular silt loam, 12 to 18 inches thick. A transitional 
layer separates the surface layer from the substratum. 
This layer is usually calcareous. It is about the same tex- 
ture as the surface layer but is lighter colored. The gray- 
ish-brown substratum is loam to silt loam in texture but, 
in places, is stratified with finer and coarser layers, espe- 
cially in the lower part. It is weakly granular and cal- 
careous, The water table is from 5 to 15 feet below the 
surface. 

The Volin soils are associated with the Salix soils. In 
texture they are similar to these soils, but they are not so 
well drained, are less leached, and show less profile devel- 
opment. The Volin soils are better drained than the 
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Leshara soils and oecur at higher levels. They are associ- 
ated with the McPaul soils in places. They lack the recent 
light-colored deposits characteristic of these soils. 

The Volin soils are among the most productive in the 
county. They are nearly level, are easily tilled, and take 
in and store moisture well. They are very little affected 
by water or wind erosion. They have a good supply of 
organic matter but need nitrogen and phosphate for maxi- 
mum production, The native vegetation consists of trees 
and grass. 

In this county the Volin soils are mapped only in an un- 
differentiated unit with the Salix soils. 


Use and Management of Soils 


In this section are discussed capability groups of soils, 
management of soils by capability units, predicted acre 
yields under two levels of management, general manage- 
ment of cropland, uses of the soils for pasture, woodland, 
and wildlife, and engineering uses of soils. 


Capability Groups of Soils 


The capability classification is a grouping that shows, 
in a general way, how suitable soils are for most kinds of 
farming. It is a practical grouping based on limitations 
of the soils, the risk of damage when they are usecl, and the 
way they respond to treatment. 

In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. The eight 
capability classes in the broadest grouping are designated 
by Roman numerals I through VIII. In class I are the 
soils that have few limitations, the widest range of use, 
and the least risk of damage when they are used. The soils 
in the other classes have progressively greater natural 
limitations. In class VIIT are soils and landforms so 
rough, shallow, or otherwise limited that they do not pro- 
duce worthwhile yields of crops, forage, or wood products. 
There are no class VII soils in this county. 

The subclasses indicate major kinds of limitations with- 
in the classes. Within most of the classes there can be up 
to four subclasses. The subclass is indicated by adding a 
small letter, ¢, w, 8, or ¢, to the class numeral, for example, 
IIe. The letter ¢ shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; w 
means that water in or on the soil will interfere with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage) ; s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony, and ¢, used in only some parts of the country, mndi- 
cates that the chief limitation is climate that is too cold or 
too dry. 

In class I there are no subclasses, because the soils of this 
class have few or no limitations. Class V can contain, at 
the most, only subclasses w, s, and ¢, because the soils in it 
have little or no susceptibility to erosion but have other 
limitations that limit their use largely to pasture, range, 
woodland, or wildlife. 

Within the subclasses are the capability units, groups 
of soils enough alike to be suited to the same crops and 
pasture plants, to require similar management, and to have 
similar productivity and other responses to management. 
Thus, the capability unit is a convenient grouping for 


making many statements about management of soils. 
Capability units are generally identified by numbers 
assigned locally, for example, TIe-1 or IIIe-1. 

Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their per- 
manent limitations; but without consideration of major 
and generally expensive landforming that would change 
the slope, depth, or other characteristics of the soil; and 
without consideration of possible but unlikely major rec- 
lamation projects. 

The eight classes in the capability system and the sub- 
classes and units in this county are described in the list 
that follows. 


Class I.—Soils that have a few limitations that restrict 
their use. These-soils are suitable for intensive cultiva- 
tion over long periods and do not require special prac- 
tices other than those used for good farming. (No sub- 
classes. ) 

Capability unit I-1—Deep, nearly level, easily 
worked soils. 

Class II.—Soils that have some limitations that reduce the 
choice of plants or require moderate conservation prac- 
tices. They are suitable for tilled crops, pasture, or 
woodland. 

Subclass IIe.—Soils subject to moderate erosion if 
they are not protected. 
apability unit IIe-1—Deep, gently sloping, 
easily worked soils. 

Copepea unit IIe-3.—Deep, nearly level sandy 
soils. 

Subclass ITw.—Soils that have moderate limitations 
because of excess water. 

Capability unit IIw-3.—Deep soils of the bottom 
lands that are occasionally flooded. 

Capability unit IIw~4.—Deep, nearly level, easily 
worked soils of the bottom lands that are occa- 
sionally wet because of a high water table. 

Class III —Soils that have severe limitations that reduce 
the choice of plants, or require special conservation 
practices, or both. These soils are suitable for tilled 
crops, pasture, woodland, or wildlife. 

Subclass IIIe—Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit IITe-1—Deep, easily worked 
soils on moderate slopes; erosion is slight to 
moderate. 

Capability unit IIIe-8—Deep, moderately slop- 
ing, severely eroded soils. 

Subclass III w.—Soils that have severe limitations be- 
cause of excess water. 

Capability unit Il1Iw-1.—Imperfectly drained, 
fine-textured (heavy clay), bottom-land soils. 

Capability unit IlIw-2.—Imperfectly drained, 
bottom-land soils that have a silty surface layer 
and a clay subsoil. 

Capability unit ITIw-5.—Very sandy, bottom- 
land soils that are imperfectly drained because 
of a high water table. 

Capability unit IIIw-6.—Imperfectly drained, 
moderately sandy soils. 

Class IV.—Soils that have very severe limitations that re- 
strict the choice of plants, require very careful manage- 
ment, or both. They are suited to tilled crops, but need 
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intensive management. They are also suited to pasture, 
woodland, or wildlife. 
Subclass [Ve.—Soils subject to very severe erosion 
if they are cultivated and not protected. 

Capability unit [Ve-1—Deep, medium to mod- 
erately fine textured soils on moderately steep 
slopes. 

Capability unit IVe-8—Deep, medium to mod- 
erately fine textured soils on moderately steep 
slopes, severely eroded. 

Class V.—Soils not likely to erode that have other limita- 
tions, impractical to remove without major reclamation, 
that limit their use largely to pasture or range, wood- 
land, or wildlife food and cover. 

Subclass Vw.—Soils too.wet for cultivation ; drainage 
or protection not feasible. 

Capability unit Vw~l.—Very wet bottom lands. 

Class VI.—Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture or range, woodland, or 
wildlife food and cover. 

Subclass VIe——Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

Capability unit VIe-1—Deep, silty soils on mod- 
erately steep to steep slopes; erosion may be 
severe. 

Capability unit VIe-8.—Deep, silty soils on mod- 
erately steep to steep slopes, severely eroded. 

Class VII.—Soils that have very severe limitations that 
make them unsuitable for cultivation without major rec- 
lamation, and that restrict their use largely to grazing, 
woodland, or wildlife. (No class VII soils in the 
county.) 

Class VITI—Soils and landforms not suitable for com- 
mercial production of crops, grasses, or woody plants. 

Subclass VIIIe.—Unstable soil materials. 

Capability unit VIIIe-1—Gullied land and 

riverwash. 


Management of soils by capability units 


In this section the soils of Washington County are 
Lis in capability units. The soils in each unit are 

escribed and suggestions for use and management are 
_ given. 


CAPABILITY UNIT I-1 


The soils in this unit are deep, nearly level,.and easily 
worked. They take in, store, and give up water readily 
to crops. In this unit are medium and moderately fine 
textured, well-drained soils on the uplands, benches, and 
bottom lands, ; 

_ Minor flooding may occur on the bottom-land soils, but 
it is not serious. Erosion is not a problem on the soils of 
this unit. If the soils are well managed, yields are high. 
The soils in this unit are— 

Cass loam. 

Judson silt loam, 1 to 3 percent slopes. 

Kennebec silt loam. . 

Monona silt loam, 0 to 1 percent slopes. 

Salix and Volin silt loams. 

Sharpsburg silty clay loam, 0 to 1 percent slopes, 

The soils in this unit are among the best in the county 
(fig. 17). They are suited to all crops commonly grown in 
the county. A cropping system in which row crops, 
alfalfa, and small grain are grown helps to maintain 
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Figure 17.—Monona silt loam, 0 to 1 percent slopes, on the terrace 
of the Missouri river, 


fertility and soil tilth and to contro] disease and insects. 
Legumes and grasses used in rotations may be advanta- 
geous to livestock farmers. 

Crop residue and barnyard manure should be used to 
help maintain fertility and tilth, Needed amounts of 
lime, phosphate, and nitrogen should be determined by 
soil tests. 


CAPABILITY UNIT Ile-1 


This unit consists of deep, gently sloping, easily 
worked, medium and moderately fine textured soils on 
the uplands and terraces. The slopes range from 1 to 7 
‘percent, and water erosion is slight to moderate. The 
soils absorb, store, and readily give up water for crops. 

In cultivated areas water erosion is the chief hazard 
(fig. 18), and maintaining fertility is a major problem. 


The soils in this unit are— 


Belfore silty clay loam. 

Judson silt loam, 3 to 7 percent slopes. 

Monona silt loam, 1 to 3 percent slopes. 
Monona silt loam, 3 to 7 percent slopes. 

Monona silt loam, 3 to 7 percent slopes, eroded. 
Moody and Marshall soils, 3 to 7 percent slopes. 


Figure 18.—Nursery trees on contour between terraces on Sharps- 
burg and Marshall soils, 3 to 7 percent slopes, 
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Moody and Marshall soils, 3 to 7 percent slopes, eroded. 
Sharpsburg and Marshall soils, 1 to 3 percent slopes. 
Sharpsburg and Marshall soils, 3 to 7 percent slopes. 
Sharpsburg and Marshall soils, 8 to 7 percent slopes, eroded. 
The soils in this unit are very productive and are easily 
managed; they are suited to all the crops commonly grown 
in the county. The use of crop rotations that include leg- 
umes and grass, the return of crop residue to the soil, and 
the use of barnyard manure will help maintain a high level 
of fertility and good tilth. If suited to the farm plan, a 
grass and legume should be grown every 8 to 13 years and 
left 2 to 4 years. Erosion can be more easily controlled, 
fertility. maintained, and tilth improved if row crops are 
grown no more than 8 years in 5. Diseases and insects are 
also easier to control where the crops are rotated. Contour 
farming, with terraces and grassed waterways, is necessary 
for erosion. control. 
Nitrogen and phosphate fertilizers are needed, and also 
lime. Apply fertilizer in amounts indicated by soil tests. 


CAPABILITY UNIT He-3 


In this unit is a deep, nearly level sandy soil on bottom 
lands. The surface layer is dark-colored fine sandy loam, 
and the subsoil is a lighter colored sandy loam. 

The sandy surface layer makes this soil easy to cultivate. 
Tf not protected by crop residue or growing crops, the soil 
is subject to wind erosion. It absorbs water well and read- 
ily releases it to plants. Because of its coarse texture, it is 
somewhat droughty. The soil in this unit is— 


Cass fine sandy loam. 


This soil is suited to all erops commonly grown in this 
county. A crop rotation that includes grass and legumes 
helps control erosion, maintain fertility, and improve soil 
tilth. Also, barnyard manure and crop residue returned 
to the soil help maintain soil tilth and a high level of 
fertility. 

Some areas need lime and phosphate. Needs for these 
amendments, however, should be determined by soil tests. 
Nitrogen fertilizer or legumes plowed under for green 
manure are needed for continuous high production. 


CAPABILITY UNIT IIw-3 


The soils in this unit are deep, nearly level, and easily 
worked. They are subject to occasional flooding for short 
periods during heavy rains. Erosion is not a problem, but 
during some years deposits of silt may damage crops. The 
soils in this unit are— 

Leshara soils, clayey substrata. 
McPaul silt loam. 

These soils are very productive and are suited to all 
crops commonly grown in the county, The use of crop 
rotations that include legumes and grass, the return of 
crop residue to the soil, and the use of barnyard mannre 
help maintain good tilth and a high level of fertility. Di- 
version terraces ave needed to protect, these soils from 
flooding, and waterways are needed to carry away runoff. 

Nitrogen and phosphate fertilizers, as well as lime, 
should be used. Determine the application of fertilizer 
needed by making soil tests. 


CAPABILITY UNIT Iw-4 


The soils in this unit are deep, nearly level, easily 
worked, and medium to moderately fine textured. ‘They 
are on imperfectly drained bottom lands. Normally, the 
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Figure 19.-Tile being installed for drainage. 
depth to the water table is between 2 and 5 feet. Durin 
wet seasons the high water table makes the soils wet an 
difficult to cultivate, but in dvy years the water may be 
beneficial to crops. Wetness is the principal limitation 
of the soils in this unit; however, there are a few, small 
alkali areas on the Elkhorn River bottom lands. Open or 
tile drains may be needed to remove excess water. The 
soils in this unit are— 

Haynie silt loam. 

Lamoure-Colo silty clay loams. 

Leshara silt loam. 

Luton silty clay loam. 

Luton silt loam, overwash. 

Onawa and Haynie silty clay loams. 

Sarpy loam. 

These soils are suited to all crops commonly grown in 
the county. The few alkali areas in the southwestern cor- 
ner of the county, which are inclusions in the Leshara 
soils, produce best if planted to alkali-resistant crops. If 
mixtures of grass and legumes are used in the cropping 
systems, they help maintain fertility and soil tilth. Dur- 
ing wet periods, the high water table may thin or kill 
out stands of alfalfa. 

The soils that occur on the Missouri River bottom lands 
are normally high in lime; those on the Elkhorn River 
bottom lands have only a moderate supply. Needed 
amounts of nitrogen and phosphate fertilizers should be 
determined by soil tests. Beneficial practices on these 
soils are the prevention of flooding and improvement of 
drainage through the use of tile drains and ditches, where 
needed (fig. 19). 


CAPABILITY UNIT IlJe-1 


This unit consists of deep, medium-textured to moder- 
ately heavy soils on 7 to 12 percent slopes. Water erosion 
is slight to moderate. These soils absorb water readily 
and supply it readily to plants. The soils in this unit 
are— 

Burchard clay loam, 7 to 12 percent slopes, eroded. 

Monona silt loam, 7 to 12 percent slopes. 

Monona silt loam, 7 to 12 percent slopes, eroded. 

Moody and Marshall soils, 7 to 12 percent slopes. 

Moody and Marshall soils, 7 to 12 percent slopes, eroded. 
Sharpsburg and Marshall soils, 7 to 12 percent slopes. 
Sharpsburg and Marshall soils, 7 to 12 percent slopes, eroded. 
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These soils are suited to all crops commonly grown in 
the county. When properly managed, they are produc- 
tive and easily worked. Growing grass and legumes and 
using barnyard manure and crop residue help maintain 
fertility and improve soil tilth. 

To control soil loss, limit the use of row crops on these 
soils. On the lesser slopes, use a cropping system that 
provides for 4 consecutive years of row crops in 8. On 
the steeper slopes, limit row crops to 2 years in 5 or 6. 

Practices needed to conserve moisture and control ero- 
sion are contour farming, terracing, and construction of 
grass waterways. Stripcropping along with terracing 
may be used to reduce runoff and erosion (fig. 20). Till- 
age that leaves crop residue at or near the surface re- 
duces runoff and increases the rate of water intake. 

Nitrogen and phosphate fertilizers and lime should be 
used, Amounts of fertilizer and lime needed can be de- 
termined by soil tests. 


CAPABILITY UNIT Ille-8 


This capability unit consists of deep, medium to mod- 
erately fine textured soils that have lost the dark-colored 
surface horizon through erosion. These severely eroded 
soils are low in fertility and are subject to severe water 
and gully erosion. Control of erosion and maintenance 
of fertility are the principal management problems. The 
soils in this unit are— 


Crofton silt loam, 7 to 12 percent slopes, eroded. 
Nora and Crofton soils, 7 to 12 percent slopes, severely eroded. 
Nora and Marshall soils, 7 to 12 percent slopes, severely eroded. 
These soils are suited to nearly all crops commonly 
grown in the county. Soybeans, however, are not suited. 
Barnyard manure should be used and crop residue should 
be returned to the soil to help maintain fertility and im- 
prove tilth. Because these soils are erodible, clean-tilled 
crops ordinarily should not follow each other. Crop ro- 
tations that include legumes and grasses help. control 
erosion and recuce runoff. Severe erosion and high water 
loss can be controlled by contour farming that includes use 
of terraces and grass waterways. 
Nitrogen and phosphate fertilizers should be used in 
amounts determined. by soil tests. Lime may not be 
needed. 


Figure 26.—Terraced field with corn planted on contour and 
grassed waterway. 
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Figure 21—If plowed when wet, Luton clay is difficult to prepare 
for a seedbed. 


CAPABILITY UNIT IlIw-1 


This unit consists of deep, imperfectly drained soils of 
the bottom lands. These soils have slow surface drainage 
or a water table that ranges from 2 to 10 feet in depth. 
The surface layer is clay in texture and becomes cloddy 
if worked when. too wet or too dry (fig. 21). During wet 
periods cultivation may be difficult, but during dry periods 
the water table may have a beneficial effect on crops. In 
years of normal rainfall, these soils are productive. The 
soils in this unit are— 

Albaton clay. 

Luton clay. 

Luton and Leshara clays. 
Onawa clay. 

These soils are suited to all crops commonly grown in 
the county. Mixtures of grass and legumes in the crop- 
ping system help to maintain fertility and soil tilth. 
During wet periods a high water table may kill the alfalfa 
stand. 

These soils are generally high in lime and low in avail- 
able phosphorus. Nitrogen and phosphate fertilizer 
should be used in amounts shown by soil tests. Shallow 
surface drains can be used to remove excess surface water. 


CAPABILITY UNIT Itw-2 

In this unit is an imperfectly drained soil of the bottom 
lands. ‘This soil has a fine-textured subsoil and is occa- 
sionally flooded. It has a thick, moderately dark silt loam 
surface layer and a clay subsoil. The surface soil is easily 
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worked and absorbs water readily, but the subsoil does 
not absorb water well and releases it slowly to plants. 

The soil is fertile, but crops have sometimes been lost 
because of flooding. In wet years, this soil is occasionally 
too wet to cultivate. ‘The soi] in this unit is— 


Albaton silt loam. 


This soil is suited to all crops commonly grown in the 
county. Grass and legume mixtures help maintain fertil- 
ity and soil tilth. During wet periods, a high water table 
may kill the stand of alfalfa. Shallow surface drains can 
be used to remove excess surface water. 

This soil is generally high in lime and low in available 


phosphorus. 
CAPABILITY UNIT Illw-5 


The soil in this unit has a very sandy surface soil and 
a subsoil that ranges from very sandy to fine sand. It 
occurs on the imperfectly drained bottom lands. Because 
of its sandy surtace soil, this soil readily absorbs water. 
In places the depth to the high water table is between 2 
and 10 feet. During dry years, the hazard of wind erosion 
is severe and the soil is droughty. In wet years, procduc- 
tion may be limited by a high water table. The soil in this 
unit is—- 

Sarpy loamy fine sand. 


This soil is suited to all crops commonly grown in the 
county. The use of crop residue and barnyard manure and 
the growing of legume mixtures will increase the content 
of organic matter and help maintain fertility and soil 
tilth. ‘This-soil is fairly productive, but potential fertility 
is low, 

Areas of this soil on the Missouri River bottom lands 
are high in lime; those on the Elkhorn River bottom lands 
are not so well supplied. The soil is generally low in nitro- 
genand phosphorus. Fertilizer should be used in amounts 
determined by soil tests. 

Conservation practices needed on this soil are use of 
cover crops, wind stripcropping, and shelterbelts. A sys- 
tem of tillage that leaves crop residue at or near the sur- 
face reduces the hazard of wind erosion. In wet years, 
ditches can be used to drain wet areas, although in dry 
years the underground water subirrigates the crops. 


CAPABILITY UNIT IIIw-6 


The soil in this unit is deep and has a moderately sandy 
surface soil. It is on the nearly level, imperfectly drained 
bottom lands. The imperfect drainage is caused by a high 
water table or by poor surface drainage. Productivity is 
fairly high. 

The soil tends to be droughty and is subject to wind 
erosion. Wetness delays cultivation and lowers produc- 
tion in wet years. The soi] in this unit is— 


Carr fine sandy loam. 


This soil is suited to all crops commonly grown in the 
county. The return of crop residue to the soil, the use of 
barnyard manure, and the growing of grass-and-legume 
mixtures will increase the organic-matter content and help 
maintain fertility and good soil tilth, 

Conservation practices needed for controlling wind 
erosion are use of cover crops, stripcropping, and tillage 
that leaves crop residue at or near the surface. Wet areas 
may be drained by surface ditches and tile. 


Crofton soils. 


The fertility of this soil is generally low. The Carr 
soil is high in lime but low in nitrogen and phosphorus. 
Fertilizer should be used in amounts determined by soil 
tests. 


CAPABILITY UNIT TVe-1 
This unit consists of deep, medium to moderately fine 
textured soils that have slight to moderate erosion. 
Slopes are 12 to 18 percent. Generally, these soils are low 
in organic matter. They are friable and absorb water 
readily but are subject to severe sheet and gully erosion. 
The soils in this unit are— 
Burchard clay loam, 12 to 18 percent slopes, eroded. 
Monona-Crofton silt loams, 12 to 18 percent slopes. 
Nora and Marshall soils, 12 to 18 percent slopes, eroded. 
Nora and Moody soils, 12 to 18 percent slopes, eroded. 
These soils are suited to nearly all crops commonly 
grown in the county. Soybeans, however, are not general- 
ly suited. Because of the high risk of erosion on these 
soils, row crops or clean-tilled crops should not follow 
each other in the cropping system. Good management in- 
cludes the growing of grass or grass and legumes in the 
cropping system, the return of crop residue to the soil, 
and the use of barnyard manure. These practices help 
control erosion, maintain fertility, and improve soil tilth. 
Needed for conserving moisture and controlling erosion 
is contour farming that includes use of terraces and grass 
waterways. Tillage that leaves crop residue at or near 
the surface also helps reduce runoff and increase the rate 
of water intake. 
Generally, these soils are high in lime but low in avail- 
able nitrogen and phosphorus. Soil tests are needed to 
determine the amount of fertilizer needed. 
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CAPABILITY UNIT I'vVe-8 


In this unit are deep, medium to moderately fine tex- 
tured soils that have a severely eroded surface soil, The 
slopes are 12 to 18 percent. These soils are low in fertility 
and are subject to severe.sheet and gully erosion (fig. 22). 


The soils in this unit are— 


Crofton silt loam, 12 to 18 percent slopes, eroded. 

Monona-Crofton silt loams, 12 to 18 percent slopes, eroded. 

Nora and Crofton soils, 12 to 18 percent slopes, severely 
eroded. 

Nora and Marshall soils, 12 to 18 percent slopes, severely 
eroded. 

Locally adapted crops may be grown on these soils. Be- 
cause of the low fertility and the severely eroded surface 
soil, however, a grass or grass-and-legume mixture should 
be grown most of the time, crop residue returned to the 
soil, and barnyard manure applied. These practices fur- 
nish organic matter and help maintain fertility and soil 
tilth. Row crops should not follow row crops in the crop- 
ping system. Soybeans are not suited. The conservation 
practices required are terracing, contour farming, use of 
grass waterways, and gully control. 

These soils are generally low in phosphorus and are low 
in nitrogen unless they have recently been planted to a 
legume. They are usually high in lime. The amount of 
lime and fertilizer needed can be determined by soil tests. 

CAPABILITY UNIT Vw-1 

This unit consists of deep, medium- to fine-textured soils 
on very wet bottom lands. Normally, the water table is 
at or very near the surface. Because of the high water 
table, these soils are unsuitable for cultivation. The soils 
in this unit are— 


Rauville soils. 


These soils are covered with willows, cattails, grasses, 
sedges, and other water-loving plants. They require no 
special management. During some seasons, these soils are 
so wet that grazing may: have to be limited. They are 
an excellent habitat for wildlife; however, proper wildlife 
management is needed to produce game for good hunting. 


CAPABILITY UNIT Vie~1 


This unit consists of deep, medium to moderately fine 
textured soils that have a thin or severely eroded surface 
layer (fig. 23). Runoff is high, and sheet and gully ero- 
sion may besevere. The soils in this unit are— 

Crofton silt loam, 18 to 30 percent slopes. 
Steinauer soils, 12 to 18 percent slopes, eroded. 

Most areas are now used for grass and trees—a use to 
which they are best suited. Small, isolated areas may be 
seeded or planted to trees and shrubs and managed for 
wildlife. 

Cultivated areas should be converted to grass or wood- 
land. A mixture of native grasses that include bluestem, 
switchgrass, and Indiangrass should be used on areas con- 
verted to grass. Special management is needed for in- 
troduced grasses. 

Areas in native grass should be managed for maximum 
production, but adequate cover should be maintained for 
erosion control. Practices, such as proper stocking, de- 
ferred grazing, use of fertilizer for introduced grasses, 
and rotation grazing, should be followed. Terracing, 
gully-control structures, and seedings in waterways may 
be needed where water erosion has been severe. Dams for 
holding water, for livestock or for recreational purposes 
can. be built in some places along the drainageways of these 
soils. 
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CAPABILITY UNIT VIe-8 


The soil in this unit is deep and medium textured and 
has a severely erocled surface layer. It is a loess soil that 
has slopes of more than 18 percent. Runoff is high, and 
sheet and gully erosion are severe. Since this soil 1s se- 
verely eroded, fertility and the content of organic matter 
are low. The soil in this unit is— 


Crofton silt loam, 18 to 80 percent slopes, eroded. 


This soil is best suited to grass and trees. Small, iso- 
lated areas may be seeded or planted for wildlife. Culti- 
vated areas should be converted to grass or woodland. 
The types of grass chosen for these areas depend on the 
management practices that the farmer wants to use. 

Erosion can be controlled by using introduced cool-sea- 
son grasses and maintaining a high level of fertility by 
applying fertilizer. An alternative is the use of mixtures 
of adapted native grasses similar to those in the natural 
climax vegetation. 

Management of grassed areas should be designed to ob- 
tain maximum production while maintaining an adequate 
cover for erosion control. Such management should in- 
clude proper stocking, deferred grazing, use of fertilizer 
for introduced grasses, and rotation grazing. Gully-con- 
trol structures, and seedings in waterways may be needed 
where water erosion has been severe. 

Good. sites for dams occur along the drainageways of 
this soil. The dams can be used to hold water for livestock 
or for recreational purposes. 


CAPABILITY UNIT VIIIe-1 

This unit consists of land types that are not suitable for 
production of crops or grass. ‘The land types in this unit 
are— 

Gullied land, Judson materials. 
Riverwash. 

Gullied land, Judson materials, consists of severely 
gullied areas in channels of the upland drainageways. In 
these areas the stream grade has been increased by 
straightening the channel or lowering the base grade. The 
steep-banked gullies in this land type are from 5 to 50 
feet deep. Overfalls-occur at the heads of the gullies. 

Riverwash consists of sandbars within and adjacent to 
the channel of the Missouri River. These sandbars are 
from one to several feet above the normal flow of the 
stream. During floods, some sandbars disappear, and 
others are formed, or their size and shape are altered. The 
sandbars consist of a mixture of sand, silt, and clay that is 
darkened in. places by organic material. Some sandbars 
are bare, and some are covered by weeds and small willows. 
Wind erosion is active on some of the unvegetated bars. 

Diverting water and establishing grass and trees will 
help stabilize areas of Gullied land, Judson materials. 
Dains with drop inlet structures have been effective in re- 
ducing the grade of the water courses and stopping the 
advance of the overfalls. 

Little can be done to stabilize Riverwash. As floods are 
decreased by large dams on the Missouri River, the areas 
in this land type will stay in place longer. Weeds, grass, 
and willows help stabilize this land type. 

The Jand types in this unit provide an excellent habitat 
for wildlife. Proper management is needed to make these 
areas suitable for game and fish. 


Yield Predictions 


In table 2 the average acre yields of principal crops are 
predicted for two levels of management. The yields in 
columns A ‘are those to be expected under ordinary man- 
agement. This includes a crop rotation that provides some 
protection from erosion, control of insects and diseases, 
and maintenance of fertility. Under this system of man- 
agement, seedbed preparation, plantings and tillage prac- 
tices provide for adequate stands of adapted crops and 
for weed control. 

The yields in columns B are those to be expected under a 
management system that controls erosion; maintains or- 
ganic matter and soil tilth; provides for the level of fer- 
tility needed for each crop (as indicated by soil tests and 
field trials) ; controls the water level in wet soils; and pro- 
vides for timely operations. 

Predicted yields in table 2 are based on the data from 
tests made in the county and on the opinions of farmers, 
the county agricultural agent, representatives of the Soil 
Conservation Service, and supervisors of the Papio Soil 
and Water Conservation District. Yields will be higher 
in periods of above-average rainfall and will improve as 
new techniques and varieties are made available. 


General Management of Cropland 


Cultivated soils in Washington County require manage- 
ment that conserves moisture, controls erosion, and main- 
tains fertility, organic matter, and good soil tilth. Most 
good farming practices accomplish more than one purpose 
and can be used on most of the cropland in the county. 

Some of the crops and cropping practices used on the 
soils of Washington County are discussed next. The 
practices referred to in this section are discussed in 
“Capability Groups of Soils.” 


Crops and cropping practices ! 


Corn is by far the most extensively cultivated crop 
in Washington County. Other important crops are oats, 
winter wheat, grain sorghum, soybeans, and alfalfa. Some 
smaller acreages of barley, rye, forage sorghum, red clover, 
and sweet clover are also grown. 

Corn is usually grown on the better soils in the county, 
but it is also grown on some of the steeper and severely 
eroded soils. It is planted in the first part of May on a 
seedbed generally prepared by plowing, disking, and har- 
rowing. Methods used are listing in furrows and surface 
planting. A considerable acreage of the corn grown on 
the sloping fields is planted on the contour. Contours 
follow terrace lines. Corn is harvested in fall, usually in 
October and November, and the stalks are allowed to 
stand until seedbed preparation in spring. Some farmers 
graze livestock on the cornstalks during part of the winter. 

Various methods that include minimum tillage in corn 
production are increasing in use. The most prevalent is 
the till-plant system. Operations in this system of corn 
tillage consist of (1) cutting or sheppne stalks; (2) 
planting corn, using preemergence herbicides and insec- 
ticides; and (3) using a minimum number of cultivations, 
usually not more than two. The advantages of these sys- 


1 By BE. O. Pererson, conservation agronomist, Soil Conservation 
Service. 
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Yields in columns A are those predicted under ordinary management; yields in columns B are those predicted under improved management; 
absence of yield indicates crop is not suited to the soil or is seldom grown on the soil] 


Map 
symbol 


MCD3 
MMB 
MMB2 
MMC 
MMC2 
NCC3 
NCD3 
NC3 
ND2 


Tame pasture 


Corn Wheat, Oats Soybeans Alfalfa (brome and 
Soil alfalfa) 
A B A B A B A B A B A B 
Acres per| Acres per 
animal | animal 
Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Tons Tons unit! | unit) 
Albaton clay._.---...-------------- 45 65 25 35 25 35 15 20) 3 5 | 2.0] 10 
Albaton silt loam___...-.----------- 45 65 25 35 25 35 20 25 | 3 5 15 . 75 
Belfore silty clay loam__...--.-.---- 45 60 25 30 85 45 20 25 2 4 2.5 1.0 
Burchard clay loam, 7 to 12 pereent 
slopes, eroded_..----..----------- 30 50 15 25 25 80 laste lsheted 1.5 3 4.0] 2.0 
Burchard clay loam, 12 to 18 percent 
slopes, eroded____---------------- 25 45 10 20 20 80M cee] esees 1.5 3 6.0) 3.0 
Carr fine sandy loam. ....--------- 40 60 25 35 20 30 15 20 3 5 2.0 1.0 
Cass fine sandy loam___.-.--------- 40 60 20 30 20 30 15 20 3 5 3.0 2.0 
Cass loam_------------------------ 45 65 25 35 25 35 20 25) 3 5] 3.0] 1.5 
Crofton silt loam, 7 to 12 percent 
slopes, eroded_____--------------- 20 40 10 20 15 BOF wee e/a Soe L5 2 7.0] 40 
Crofton silt loam, 12 to 18 percent 
slopes, eroded___..--..----------- 25 30 10 15. (oso? olsscee leet bos ele toese soe 80] 5.0 
Crofton silt loam, 18 to 30 percent 
slopes.__-.-----.-----------------)------|------|------|------)------|------]------ |---| ee fee eee 8. 0 5.0 
Crofton silt. loam, 18 to 30 percent 
slopes, eroded____- Lee hys doo ok 10.0] 6.0 
Gullied land, Judson materials. .__.__]------|------|------|------j]------]------|------|------|------|------]+-----|------ 
Haynie silt loam__.~-. ieeewes sesee 5 j : 3 5] 1.5 75 
Judson silt loam, 1 to 3 percent slopes. 60 70 30 35 45 55 20 380 | 3 4 1.5 . 75 
Judson silt loam, 3 to 7 percent slopes_ 45 65 25 35 35 50 20 25 2 3 2.5 1.0 
Kennebec silt loam__--------------- 60 70 30 35 45 55 20 30 | 3 4 1.5 . 75 
Lamoure-Colo silty clay loams___-_--- 40 60 20 30 80 45 20 25, lec cate stezes 2.0 10 
Leshara silt loam_...-.------------- 55 65 25 35 25 35 20 25 3 5 3.0 1.5 
Leshara soils, clayey substrata.__---- 60 70 30 35 45 50 20 30 3 4 1.5 75 
Luton clay_.-.-------------------- 45 65 25 35 25 35 15 20 3 5 2.0 10 
Luton and Leshara clays.-.--.------ 45 65 25 35 25 35 15 20 3 5 2.0 1.0 
Luton silty clay loam_._..-.--------- 45 | 65. 25 35 25 35 20 25 3 5 2.0 1.0 
Luton silt loam, overwash_....--...- 45 65 eae 35 25 85. 20 25 3 5 leh 75 
MePaul silt loam_____--.--.-------- 60 70 30 35 45 55 20 30 | 3 4 1.5 75 
Monona silt loam, 0 to 1 percent 
slopeSsictiwisessivecet ss solbete aes 60 70 30 35 45 55 20 30 | 2 4 1.5 1.0 
Monona silt loam, 1 to 3 percent 1 
SlOPGS2isiy sescegececeseleecse sy 45 65 25 35 35 50 15 20} 2 3 2.5 1.0 
Monona silt loam, 3 to 7 percent 
slopes. so: obese eta aes 50 70 25 35 35 50 20 25 1 3 4) 2.5 1.0 
Monona silt loam, 3 to 7 percent 
slopes, eroded...--_--------------- 45 65 25 35 35 50 15 20] 2 3 2.5 1.0 
Monona silt loam, 7 to 12 percent 
slopes2cio2s Sosch eee b soe tescne 40 60 20 30 30 A0 see est lees 2 3 2.5 1.0 
Monona silt loam, 7 to 12 percent 
slopes, eroded__..--.------------- 40 60 20 30 30 AQ@ oe. ee ecesee 2 3) 25 1.0 
Monona-Crofton silt loams, 12 to 18 
percent slopes___....------------~- 40 55 20 25 30 407) 22-255 |keesee 1.5 2) 3.07 1.5 
Monona-Crofton silt loams, 12 to 18 
percent slopes, eroded__.__-------- 30 45 15 20 20 30° |aee aol bcee sk 1.5 2 6. 0 3.0 
Moody and Marshall soils; 3 to 7 per- 
cent slopes...._.----------------- 45 65 25 35 35 50 20 25 | 3 4) 25] 1.0 
Moody and Marshall soils, 3 to 7 per- 
cent slopes, eroded___.-_--------- 45 65 25 35 35 50 20 25 | 3 4) 2.5 1.0 
Moody and Marshall soils, 7 to 12 per- 
cent slopes. _..-----.-..--------- 45 60 20 30 35 459 eee bee 3 4{ 2.5 1.0 
Moody and Marshall soils, 7 to 12 
percent slopes, eroded___...-..-..- 45 60 20 30 35 1 es ree 3 4 2.5 1.0 
Nora and Crofton soils, 7 to 12 per- 
cent slopes, severely eroded__.-.--- 40 60 20 30 30 45 |oeesoulecueos 2 3) 40) 20 
Nora and Crofton soils, 12 to 18 per- 
cent slopes, severely sroded___----- 30 45 15 20 20 30+ |osescaloceese 1.5 2/ 60; 3.0 
Nora and Marshall soils, 7 to 12 per- 
cent slopes, severely eroded_____--_ 40 60 20 30 30 25: |sie dont etode 2 3); 40) 20 
Nora and Marshall soils, 12 to 18 per- 
cent slopes, eroded__------------- 49 55 15 25 30 40 cocce cle ees 2 3! 3.0 15 


See footnote at end of table. 
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Tasie 2.—Predicted average acre yields of principal crops—Continued 


Tame pasture 
Corn Wheat Oats Soybeans Alfalfa (brome and 
Map Soil alfalfa) 
symbol toe wees inet 
A B A B A B A B A B A B 
Acres per|Acres per 
animal | animal 
Bu, Bu, Bu, Bu, Bu, Bu. Bu. Bu, Tons Tons unit) unit! 
ND3 Nora and Marshall soils, 12 to 18 per- 
cent slopes, severely eroded__.-_..- 35 50 15 25 25 35 lsccun looses 2 3/ 60] 3.0 
NMD2 Nora and Moody soils, 12 to 18 per- 
cent slopes, eroded. -.------.-----|------|------|------|------|------|------|------|------|--=+--|----<-]--=-<-|--<2-<- 
Ou Onawa clay....-------------------- 45 65 25 35 25 35 15 20 3 5 2. 1.0 
OH Onawa and Haynie silty clay loams_-- 45 65 25 35 25 35 20 25 3 5 15 eth 
Ra Rauville sols. occencduneewsu cee Paes floee dd Viekee en pot euyle ee esl eee ee geen [pa acles eoeh ie ae eee lt Se se loses 
Rw Riverwash__.___..----.------------|---++--|~-----]------|------]|------]------|------|------]------/-----+|--=---|------ 
Sv Salix and Volin silt loams-~....------ 45 65 25 35 25 35 20 25 | 3 5] Ls .75 
Sg Sarpy loamy fine sand__...-__-_---- 15 B85. |eveven|-25oe5 10 205| Seco lee eee eee ek 3.0} 2.0 
Sl Sarpy loam_..---.----------------- 20 40 10 20 10 20 10 20) scented |ateoe 30] 20 
Sh Sharpsburg silty clay loam, 0 to 1 per- 
cent slopes__.-.--------~-------- 45 60 25 30 35 45 20 25 | 2 4/ 25] LO 
SMA Sharpsburg and Marshall soils, 1 to 3 
percent slopes.-------~----------- 45 65 25 35 35 50 20 25] 2 4] 2.5 1.0 
SMB Sharpsburg and Marshall soils, 3 to 7 
percent slopes_-.----------------- 45 65 25 35 35 50 20 25} 3 4/ 25] 10 
SMB2 Sharpsburg and Marshall soils, 3 to 7 
percent slopes, eroded__..--.------ 45 65 25 35 35 50 20 25 | 3 4} 25] 10 
SMC Sharpsburg and Marshall soils, 7 to 12 ; 
percent slopes_..----------------- 45 60 20 30 35 AD. |A chee aloo 3 4/ 25] 10 
SMC2 Sharpsburg and Marshall soils, 7 to 
12 percent slopes, eroded__--.----. 45 60 20 30 35 45) | eave |scenss 3 4/ 25} 10 
Spoil banks.._.....----------------|------|------]------|------|------|------|------|------]------]------[------}------ 
StD2 Steinauer soils, 12 to 18 percent slopes, 
TONE” vie oc a ee oe ceases ec eece Sescoleettelle stesso tcl enices osteo as |se occu] ace cesl ses 8.0 5. 0 


1 Number of acres required to support one cow for 6 months, 


tems are reduced cost of operations and less soil erosion 
because of the surface mulch of stalks. : 

Other row crops grown are soybeans and both grain 
and forage varieties of sorghum. Soybeans are grown on 
the more nearly level fields of the county. Grain sorghum 
is used as a substitute for corn. Planting dates for these 
row crops are about the same as for corn. Soybeans are 
usually harvested before corn, about the time of the first- 
killing frost in fall. Grain sorghum is also usually har- 
vested just before corn. 

Oats are the most prevalent small grain planted in 
spring. The acreage in this crop is about one-fourth of 
that in corn. Oats are planted on disked ground early in 
spring, as soon as the soil can be worked. Most of the 
crop is seeded by the broadcast method. This crop is 
harvested for grain early in July and is also used as a 
nurse crop for legume seedings. 

Very small acreages of barley and rye are grown for 
grain or pasture. Barley is planted in spring, and rye in 
fall. 

Winter wheat is planted in fall on plowed stubble land 
and is harvested in the early part of July. At present, 
less than one-twentieth of the acreage in the county is 
used for winter wheat. The grain is usually combined, 
and the straw is returned to the soil as a mulch material. 

Alfalfa is grown for hay or silage for livestock. Some 
alfalfa grown near alfalfa mills is dehydrated and made 
into meal or pellets. Stands of alfalfa are allowed to re- 
main for several years, or as long as they remain produc- 
tive and free of weeds. On some of the acreage, alfalfa is 


planted with bromegrass. The addition of a grass to the 
alfalfa planting helps control erosion on sloping Jand. 
The alfalfa plant grows In_a bunch; the spaces between 
the pe are not protected from erosion unless there is 
a sod-forming grass in the field. During a series of years 
with below-normal rainfall, the deep-rooted alfalfa plant 
can exhaust the supply of moisture in the subsoil. 

Sweet clover and red clover are grown as green-manure 
crops in a cropping system. These crops are planted with 
oats and stay on the land until the following spring, when 
they are plowed under as green manure. Some small acre- 
ages of these crops are harvested for seed. 

Less than 1 percent of the acreage in crops in the coun- 
ty is irrigated. The irrigated area is confined to the river 
bottom lands. Here aquifers that yield sufficient water 
are available. Water-is obtained from wells and is ap- 
plied to the Jand by gravity systems. Corn is the main 
crop grown on irrigated areas. 

At one time fruit orchards were grown on small acre- 
ages near Blair. The Crofton soils with slopes of 12 per- 
cent or more on these areas are well adapted to orchards 
and vineyards. Good air drainage on the long slopes re- 
duces damage by spring frost. ‘Soil and moisture con- 
servation practices will help maintain production. 

GENERAL PRACTICES OF MANAGEMENT 

The climate in Washington County is favorable for 
crop production. The average rainfall is 26 inches; the 
major part occurs late in spring and in summer. General- 
ly there is enough moisture to produce good yields of 
corn—the major crop. 
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The most productive bottom lands are used for corn. 
Some areas of low-lying Iand that are flooded by runoff 
from the uplands are used for pasture. These areas could 
be used for crops if water conservation and erosion con- 
trol practices were used on the uplands, and diversion ter- 
races and drainage operations were used on the bottom 
lands. Jfarmers could then use the steeper and eroded 
upland areas for pasture, which would provide protec- 
tion against runoff and erosion. 

The cropping system used on upland areas includes sev- 
eral years of corn followed by 1 year of small grain seed- 
ed with a legume. The legume may be either alfalfa, 
which remains on the field for several years, or a clover, 
such as sweet clover or red-clover. The clover is used as a 
green-manure crop and is plowed under during the seed- 
bed preparation for a corn crop. 

Because of insect problems when the stand is being 
established, and deficiencies in soil moisture, the acreage 
in sweet clover has declined. The green manure from the 
crop of spring-plowed sweet clover or red clover is benefi- 
cial to corn. The organisms have completed the break- 
down of organic matter about the time the corn needs a 
good supply of nitrate. 

Wheat is grown by some farmers on soil that was previ- 
ously in small grain or hay. On such areas one hay crop 
can be cut, the land plowed, and a seedbed prepared for 
fall seeding of the wheat. 

Fields in steep, eroded areas are used mostly for small 
grain, hay, and pasture. Corn is grown in the cropping 
system only part of the time; the time varies according to 
the erosion hazard. The flat bottom-land fields that have 
well-drained soils are used almost continuously for corn. 

Commercial nitrogen fertilizer is used for corn and 
small grain and for bromegrass pastures. Phosphate is 
used mainly for alfalfa, corn, and small grain. The use 
of commercial fertilizer has been increasing in Washing- 
ton County. 

Terraces are built to save moisture and to control soil 
erosion. Terraced areas are tilled on the contour; the ter- 
races are followed as guidelines. Grassed waterways are 
located in natural drainageways. They carry off excess 
water from the terraces without causing erosion. Diver- 
sion terraces are constructed at the junction of long slopes 
and bottom lands. They are built to dispose of runoff in 
areas where erosion is not a problem, and also to prevent 
flooding of the lower lying bottom lands. 


Use of Soils for Pasture? 


Most pastures in Washington County consist of brome- 
grass. A part of the acreage of bromegrass is mixed with 
legumes, primarily alfalfa. 

‘Some areas are still in native vegetation, These areas 
are mostly on the very steep Crofton soils of the Missouri 
River bluffs and on the Leshara and Lamoure-Colo soils 
in the low, wet valleys. The acreage in native vegetation 
is not extensive. 


Management 


Best results are obtained by limiting grazing during the 
critical period of growth early in spring. Until the 
grasses reach a height of 5 or 6 inches, they are growing 


? By E. O. Peterson, conservation agronomist, Soil Conservation 
Service. 
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on food reserves stored in their roots and rhizomes. They 
should also be allowed to grow 6 or 8 inches high before 
lilling frosts occur in fall, as they thus store food reserves 
for growth the next spring. 

Weeds can best be controlled in pastures by the use of 
chemicals. Mowing of weeds is not desirable. The taller 
grasses are clipped with the weeds and may be damaged 
as much as the weeds. 

Adequate fertilizer is necessary for the best production 
of grass. Nitrogen fertilizer is most likely to be needed. 
If a legume has been included in the pasture mixture, 
phosphate fertilizer is generally essential. Adequate soil 
tests and the amount of available soil moisture should be 
used as guides in determining the amount and kinds of 
fertilizer to be applied. 

Overgrazing of bromegrass pastures should be avoided. 
During the months of July and August, bromegrass and 
most other cool-season pasture grasses are in a semidor- 
mant stage and are growing slowly. Temporary pastures 
of sudangrass can be used for grazing during these 
months. 

Under the heading “Tame pasture” in table 2 (Pre- 
dicted average acre yields of the principal crops), the 
stocking capacity of the various soils of the county is 
shown. These data can be used as a guide that will help 
in determining the number of cattle that can be feasibly 
pastured. 

Green grazing for livestock can be provided throughout 
the growing season by using a combination of several 
pastures. This combination includes a cool-season grass 
pasture, such as bromegrass and alfalfa; a predominately 
warm-season grass pasture, such as switchgrass, bluestem, 
or Indiangrass; and a temporary sudangrass pasture. 


Grass seedings 


There are two types of grass seedings suitable for this 
county: (1) A seeding of cool-season grasses, and (2) a 
seeding. of native range grasses. Most of the native 
grasses grow during the warmer season of the year; these 
grasses were originally on the land. Generally, the cool- 
season grasses are the introduced, or exotic, species. 

The greatest net returns from pastures on soils in capa- 
bility classes I, IT, and III may be obtained from cool- 
season grasses that are adequately fertilized. Soils in cap- 
ability classes V and VI give good returns when planted 
to a mixture of predominantly native, warm-season 
grasses, On soils in capability class IV, either cool-season 
or warm-season grasses can be used. 

Seedbeds designed to reduce competition from weeds 
and weedy grasses are especially necessary for plantings 
of warm-season native grasses. To help reduce weed com- 
petition, grow grain sorghum or thickly seeded sudan- 
grass for cover. In some areas 2 years of such a cover 
crop may be needed. Drill the grass seed into the stub- 
ble. A stand of sorghum stubble, 12 to 18 inches tall, is 
the most desirable seedbed. 

Grass seeds should be planted about 14 to’84 inch deep. 
The soils should be firmed over the seed. 

Cool-season grasses may be planted during early spring 
and late summer. The best time to plant warm-season 
grasses is during the corn-planting season. Good stands 
of both cool-season and warm-season grasses have resulted 
from seedings made during the winter when the ground 
is not frozen. 
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If stands of broadleaf weeds develop thickly enough to 
shade the ground completely, they should be eovayed or 
mowed when 4 to 6 inches tall, Spraying is preferred. If 
weedy grasses develop a thick stand, they should be mowed 
early. The best time to mow grass is when more of the 
weeds can be cut off than of the seeded grasses. 


Use of Soils for Woodland‘ 


Washington County lies in the hilly part of the State 
that borders the Missouri River. The natural forest 
growth is mainly on the bluffs and bottom lands along the 
Missouri and Elkhorn Rivers. Some fringe growth, pri- 
marily willow and cottonwood, occurs along some of the 
smaller streams. There is also a limited growth of box- 
elder, elm, ash, and hackberry. 

On the upper slopes and crests of hills along the bluffs of 
the Missouri and Elkhorn Rivers, the main growth was 
scrubby bur oak and sumac. On the lower slopes and in 
draws, the forests consisted of American and red elm, green 
ash, boxelder, bitternut hickory, basswood, hackberry, and 
black walnut. 

Much of this forested area has been cleared and is 
farmed. Wooded bottom lands are now being cleared 
rapidly. 

Most of the merchantable timber, consisting mainly of 
black walnut, has been harvested from the stands. The 
remaining woodland produces little more than fuel wood, 
fencepost material, and limited grazing. 

Small, isolated areas on the lower slopes and in draws 
that cannot be farmed and that provide very little pasture 
should be managed for production of valuable black wal- 
nut timber. 


Tree planting 


Trees are planted in the county for wind barriers and 
wildlife habitats and for improving present woodlands. 
Successful establishment of trees is not difficult, but certain 
techniques should be used. 


Site preparation 


Proper site preparation is necessary for successful tree 
planting. The preparation varies for different sites, On 
all grass or alfalfa sites, summer fallow is needed to store 
moisture and to kill all grass vegetation, On stubble 
ground, fall or spring plowing and spring disking are gen- 
erally adequate. 

Site preparation is needed for underplanting in wood- 
land areas that have a heavy ground cover, An 18-inch 
spot should be scalped for each seedling at the time of 
planting. 


Farmstead and feedlot protection 


Windbreaks for protecting farmsteads and feedlots in 
winter should be wide enough to hold most of the snow 
(fig. 24). From 7 to 10 rows of trees are needed. The 
trees should be located on the north and west sides of the 
area to be protected and not ‘closer than 100 feet from the 
main buildings. 

To provide a satisfactory barrier, these windbreaks 
should include a combination of low shrubby growth, me- 


® By Sinner S. Burron, woodland conservationist, Soil Conserva- 
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Figure 24.—A good windbreak gives winter protection for the 
farm family and their livestock. 


dium-height trees, and tall-growing trees. They should 
be at least 50 percent evergreen species, for adequate win- 
ter protection and longer life. Redcedar has a dense 
growth to the ground and makes an excellent outside row. 

The many benefits derived from a well-planned and 
carefully maintained windbreak will more than repay the 
planter for the expense and labor involved. Windbreaks 
control snow drifting in yards, control soil blowing, reduce 
cost of winter fuel, provide livestock shelter that will help 
reduce feed cost, protect gardens, and beautify the farm 
home. 


Field windbreaks or shelterbelts 


In Washington County field windbreaks can be used only 
to a limited extent because of the rough topography. 
Those in the more nearly level, cultivated areas help con- 
trol soil blowing, increase soil moisture by holding snow 
on the fields, control damage to growing crops by strong 
winds, reduce evaporation, and furnish food and cover for 
wildlife. These benefits can be obtained if fields are pro- 
tected by a complete series of windbreaks at regular inter- 
vals. Tree belts offer protection for a distance equal to 
about 20 times the height of the barrier. Wide belts are 
not:needed for protecting fields, and the narrow belts 
should consist of dense-growing species that will not sap 
the moisture from the field. One- to five-row belts, chiefly 
of redcedar and pine, are needed. 


Planting sites and suitable species 


In table 3 the soils of Washington County are placed 
in four woodland sites, according to their capacity to sup- 
port similar tree growth. 


Maintenance of tree plantings 


The highest survival rate and reasonably fast growth 
are obtained if young trees are clean cultivated until they 
have enough growth to shade out. competing weeds. Usu- 
ally they have this much growth in 5 to 6 years. 

Complete and permanent protection from livestock is 
necessary if a satisfactory wind barrier is to be main- 
tained. 

Technical assistance and advice about site preparation, 
choice of species, spacing of trees, planting methods, and 
maintenance may be obtained from the county agricul- 
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Taste 8—Woodland sites and species suitable for planting 


Woodland site and 
series 


Capability 


Species suitable for 
units i 


planting 


Silty to clayey: 

All deep, well- 
drained, silty, clay- 
ey, or claypan sotls 
except the saline- 
alkali soils. 


Belfore._-..--4 Te-1 Shrubs: Lilac, coton- 
Burchard___.-- TIfe-1, [Ve-1 easter, Tatarian 
Cass (loam)__..| I-1 honeysuckle, and 
Crofton. ..-.-- IlJe-8, [Ve—8, chokecherry. 
Vie-1, Conifers: Redeedar, 
Vie-8 Rocky Mountain 
Judson.---.--- I-1, ITe-1 juniper, Austrian pine, 
Kennebec_...--| I-1 ponderosa pine, Scotch 
Monona. -.---- 1-1, Te-1, pine, and Colorado blue 
IfTe-1 spruce. 
Monona-Crof- | IVe-1, 1Ve~8 | Broadleaf trees: Mul- 
ton. berry, Russian-olive, 
Moody and Tie-1, IIIe—-1 green ash, hackberry, 
Marshall. honeylocust, bur oak, 
Nora and IfIe-8, IVe-8 black walnut, wild 
Crofton. black cherry, American 
Nora and Me-8, IVe~-1, elm, and Siberian elm. 
Marshall IVe-8 
Nora and IVe-1 
Moody. 
Salix and Volin.| I-1 
Sharpsburg. .--| I-1 
Sharpsburg Te-1, [IIe-1 
and Marshall. 
Steinauer_.---- VIe-1 
Sandy: 
Slightly sandy and 
nearly level very 
sandy soils. 
Cass (fine ITe-3 Shrubs: Tatarian honey- 
sandy loam). suckle, three-leaved 
sumac, Nemaha plum, 
and American plum. 
Conifers: Redcedar, pon- 
derosa pine, Scotch 
pine, and Austrian pine. 
Broadleaf trees: Mulberry, 
boxelder, green ash, 
honeylocust, Siberian 
elm, and cottonwood. 


Woodland site and Capability Species suitable for 
series units planting 
Moderately wet: 
Soils in depressions 
on botiom lands, 
benches, and up- 
lands that are oc- 
castonally wet be- 
cause of high 
water table or 
flooding; some 
areas are flooded 
frequenily for a 
short time. 
Albaton.___.-- IIw-1, UIw-2| Shrubs: Red-osier dog- 
wood, purple willow, 
Garr. = so22s. IlIw-6 buffaloberry, and 
chokeberry. 
Haynie.___-.-- IIw-4 Conifers: Redcedar and 
Lamoure-Colo._| [Iw-4 Scotch pine. 
Leshara___.-.- Ilw~3, Ilw~4 | Broadleaf trees: Russian- 
Luton__-__.--- Ilw-4, ITIw-1 olive, diamond willow, 
Luton and IIIw-1 mulberry, boxelder, 
Leshara, green ash, honeylocust, 
McPaul_._---- IIw-3 black walnut, golden 
Onawa-_..---- IIIw-1 willow, white willow, 
Onawa and IIw-4 and cottonwood. 
Haynie. 
aArpy.-------- Tiw-4, [[Iw-5 
Wet: 
Soils in depressions 
on all botiom 
lands, benches, 
and uplands that 
are extremely wet 
because of flood- 
ing, high water 
table, or poor 
drainage. 
Rauville...---- Vw-l Shrubs: Purple willow 
and red-osier dogwood. 
Conifers: None. 
Broadleaf trees: Diamond 
willow, golden willow, 


white willow, cotton- 
wood, and silverleaf 
poplar. 


tural agent, the Soil Conservation Service, or the State 
forester. 


Wildlife and Its Management * 


The kinds and amounts of wildlife that can be produced 
and maintained in this county are largely determined by 
the kinds and amounts of vegetation the soils can produce, 
and by the manner in which this vegetation is distributed. 

Wildlife is influenced by topography and by such soil 
characteristics as fertility. Fertile soils are capable of 
greater wildlife production, and waters that drain from 
such soils generally will produce more fish than waters 
that drain from infertile soils. Topography affects wild- 
life through its influence on land use. Extremely rough, 
irregular areas may present hazards to livestock and be 
unsuited to crop production. In such areas the undis- 
turbed vegetation is often valuable to wildlife. If suit- 


‘By CHartes V, Bowanrt, biologist, Soil Conservation Service. 


able vegetation is lacking in such areas, it can often be de- 
veloped to improve conditions for desirable kinds of 
wildlife. 

Wetness and water-holding capacity of the soils are im- 
portant in selecting sites for constructing ponds for fish 
and in developing and maintaining habitats for water- 
fow]. Swampy and marshy areas can be used for the de- 
velopment of aquatic and semiaquatic habitats of value to 
waterfowl and to some species of furbearers. 

The soils of Washington County provide suitable habi- 
tats for a number of wildlife species. Important species of 
game in the area are quail, pheasant, deer, cottontail rab- 
bit, and squirrel. Opossum, raccoon, weasel, mink, badger, 
fox, and skunk are found in various areas throughout the 
county. Beaver are found around farm ponds and on 
streams and waterways. 

Factors of the kind mentioned in the foregoing para- 
graphs were considered in preparing table 4, which shows 
the potential of the soil associations in the county for pro- 
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ducing habitats for the more important species of game 
in Washington County. The last column in the table, 
titled “Food,” shows by means of ratings, the capacity 
of the soil association to provide the kinds of food plants 
needed by the kind of wildlife specified. The ratings of 
very good, good, .and fair take into account the soils and 
the characteristics of the soils that affect their potential 
ips producing the kinds of vegetation needed for wildlife 
habitat. 

A variety of birds inhabit the county throughout the 
year. Migrations of waterfowl] in spring and fall are a 
familiar site along the Missouri River, which forms the 
eastern boundary of the county. Mallard, teal, and some 
wood duck nest and reproduce in suitable areas. The 
DeSoto Bend National Wildlife Refuge near Blair pro- 
vides feeding. and resting areas for migratory waterfowl 
that follow the Missouri River flyway. This area also 
provides facilities for fishing and other recreation. 

The Missouri River contains the most important fishing 
resource in Washington County. Fish are also in the Elk- 


horn River, in other permanent creeks, and in farm ponds 
that have been stocked with bass, bluegil!, and channel 
catfish. Commercial fishing is carried on in the Missouri 
River. Its waters contain channel and flathead catfish, 
paddlefish, crappie, sauger, drum, carp, and buffalofish. 

The wildlife resources of Washington County are im- 
portant primarily for the opportunities for recreation 
they provide. Many species of wildlife, however, are also 
beneficial in the control of undesirable insects and rodents. 

The combination of soils, topography, and vegetation 
in Washington County provides an opportunity for de- 
veloping facilities for outdoor recreation, It is likely that 
fish and wildlife resources would be developed. Neverthe- 
less, increased travel by the American public also provides 
other opportunities for using suitable soils for recreational 
purposes. Use of soils for overnight camping facilities 
or for picnic areas along main highways can provide a 
real convenience to travelers and an additional source of 
income to landowners. 


Taiz 4.—Potential of sotl associations for producing habitats for the more important wildlife * 
ee eS Se 


Potential for producing, for species of wildlife— 
Soil association Wildlife : 
Woody Herbaceous Aquatic Food 
cover cover environment 
Cass-Leshara_.--.-.------ Deere se ccs cases eaee saccs< Very good__-__--- Goode ce286 eo d|esiwe the tospsute Good. 
Maile os. ccc weer eek es Good __..--.--.-- Paite bec. chosen eee ee eeece eee Fair. 
Cottontail rabbit___--.---. Very good_.------ Very go0dscs2 0222 |seeecedeiccece es Very good. 
Squirrel. __-___----------- Very good..-___--|-~-------------~--|--------------+--- Very good. 
Waterfowlsea2/co sev suse oo [Leet ots ee te eee eee a ssseboed Good_.---.------ Good. 
Furbearers Good Good Good. 
Tiga cea bees Ses 
Moody-Belfore..-.--.---- Deérics- oe cb seoseseeese Good. 
Quail__. Good. 
Pheasant. Very good 
Cottontail rabbit. Good. 
Furbearers. Fair. 
Sharpsburg-Marshall_ -- -_- Quaileosesnscche oe soles Se Very good. 
Pheasant Very good. 
Cottontail rabbit Good. 
Furbearers_..--------.---- Fair. 
Fishel cate ketenes ced 
Monona-Crofton_..------- Déeto.c So- hsp secces tec Good 
Quaile col se eot oles Good 
Pheasant_-_--------------- Fair. 
Cottontail rabbit Good 
Squitrel...-+--5--+--.235- Good 
Furbearers__..------------- Fair 
Fishi2cs2o5o.eeecestece st 
Luton-Volin....-..------- Good. 
Very good. 
ee Sashes ae Very good, 
Good. 
Albaton-Haynie....-~---- Good. 
Very good 
Pheasant. --.- Cecuoewesece Very good 
Cottontail rabbit ood, 
Squirrel...--.-.sL2eecee Good. 
Waterfowl__----~--------- Very good. 


1 Development of specific habitat for wildlife requires proper location and distribution of the kind of vegetation that the soils can 


produce. 
at the District Office of the Soil Conservation Service. 


Technical assistance in planning wildlife developments and determining which species of the vegetation to use can be obtained 
Additional information and assistance can be obtained from the Nebraska Game, 


Forestation, and Parks Commission, Bureau of Sports, Fisheries, and Wildlife, and from the Extension Service. 
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Wildlife is a product of soil and water. Each area has 
a certain capacity for wildlife production, depending on 
the habitat, that is provided. Where grassland is con- 
verted to cropland, there is a loss of cover for some kinds 
of animals. In turn, an improved food supply is made 
available for others. 

Areas where trees and shrubs are planted for field and 
farmstead windbreaks meet another need of some species 
of wildlife. Farm ponds often provide opportunities for 
improving habitats for wildlife. Herbaceous and woody 
plantings around ponds provide cover for wildlife, and 
proper stocking and management of the water can pro- 
duce annual crops of fish. 

Some areas of land are more suitable for wildlife pro- 
duction than for the production of crops. These areas 
can be improved for wildlife by protecting natural cover 
or by establishing needed cover. 


Engineering Uses of Soils ° 


Some soil properties are of special interest to engineers 
because they affect measures for soil and water conserva- 
tion and the construction and maintenance of roads, air- 
ports, pipelines, building foundations, earth dams for 
storage of water, erosion control structures, irrigation and 
drainage systems, and sewage disposal systems. Some of 
the soil properties important to engineers are texture, 
permeability, shrink-swell potential, plasticity, shear 


strength, moisture-density relationships, workability, and 


water-holding capacity. Information on site conditions, 

such as kind of topography, water table data, depth to 

bedrock or sand and gravel, are also important. 
Information in this report can be used to— 


1. Make soil and. land use studies that will aid in select- 
ing and developing industrial, business, residential, and 
recreational sites. 

2. Make preliminary estimates of engineering proper- 
ties of soils in planning agricultural drainage systems, 
farm ponds, irrigation systems, diversion terraces, and 
other soil and water conservation measures. 

3. Make preliminary evaluations of soil and ground con- 
ditions that will aid in selecting highway and airport lo- 
cations and in planning detailed investigations at selected 
locations. 

4, Estimate drainage areas and runoff characteristics 
for use in designing culverts and bridges. 

5. Classify soils along the proposed highway route for 
use in making preliminary estimates of required thickness 
of flexible pavements. 

6. Estimate the need for clay to stabilize the surfacing 
on roads that are not paved. 

7. Locate deposits of sand, gravel, rock, mineral filler, 
and soil binder for use in construction of subbase courses, 
base courses, and surface courses of flexible pavements for 
highways and other structures. 

8. Make preliminary evaluations of terrain conditions, 
such as topography, surface drainage, subsurface drain- 


5 his section prepared by Ler E. SmMeptey, assistant State con- 
servation engineer, Soil Conservation Service, with the assistance 
of Wirtttam J. Ramsey, senior geologist, Division of Materials and 
Tests, Nebraska Department of Roads. The work by the Depart- 
ment of Roads. was done under a cooperative agreement with the 
U.S. Department of Commerce, Bureau of Public Roads. 


age, and height of water table, in connection with the de- 
sign of highway embankments, subgrades, and pavements. 

9, Correlate performance of engineering practices and 
structures with types of soil and thus develop information 
that will be useful in designing and maintaining these en- 
gineering practices and structures. 

10, Determine the suitability of soils for cross-country 
movement of vehicles and construction equipment. 

11. Supplement information obtained from other pub- 
lished maps and reports and from aerial photographs for 
the purpose of making soil maps and reports that can be 
readily used by engineers. 

12. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


This report will not eliminate the need for, or take the 
place of, on-site sampling and testing of soils for design 
and construction of specific engineering works. It may 
be useful in planning more detailed field investigations 
to determine the in-place condition of the. soil at the site 
of the proposed construction. 

Some of the terms used by the agricultural soil scientist 
may be unfamiliar to the engineer, and some words have 
special meanings in soil science. These terms are defined 
in the Glossary. Some of the terms used by engineers are 
defined in this section. 


Engineering classification systems 


Two systems of classifying soils, the AASHO and the 
Unified, are generally used by engineers and are used in 
this report. Persons using this report are assumed to be 
familiar with these classification systems or to have avail- 
able reference material on them. Therefore, detailed in- 
formation on these systems will not be included in this 
report. 

Most highway engineers classify soil materials in ac- 
cordance with the system approved by the American As- 
sociation of State Highway Officials (7).° In this sys- 
tem soil materials are classified in seven principal groups. 
The groups range from A~-1, consisting of gravelly soils 
of high bearing capacity, to A-7, which is made up of 
clay soils having low strength when wet. Within each 
group, the relative engineering value of the material is in- 
dicated by a group index number. The group index num- 
ber for the soil groups A-1 and A-3 is 0. For the poorest 
soils in group A-2, the group index is 4;.m groups A-4, 8; 
in group A-5, 12; in group A-6, 16; and in group A~7, 20. 
The group index number is shown in parentheses, follow- 
ing the soil group symbol, in the next to last column of 
table 5. 

Many engineers prefer to use the Unified soil classifica- 
tion system (14). This system is based on identification of 
soils according to their texture and plasticity, and the 
soils are grouped according to their performances as 
engineering construction materials. The system estab- 
lishes 15 soil classes which are put in 3 groups: Coarse- 
grained soils (8 classes), fine-grained soils (6 classes), and 
highly organic soils (1 class). These classes are designated 
by pairs of letters. The classes range from GW, which 
consists of well-graded gravel, gravel and sand mixtures, 
and a little fine material, to Pt, which consists of peat and 
other highly organic soils. The soils of this county have 


*Ttalic numbers in parenthese refer to Literature Cited, p. 76. 
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TABLE 5,—Engineering 


Moisture-density 2 
Nebraska 
Dept. of 
Roads or 
Soil name Parent material Bureau of Depth Horizon Maximum 
Public ry Optimum 
Roads density | moisture 
report No. 
Lbs, per 
Feet cu. ft. Percent 
Belfore silty clay loam: 7 
400 feet west and 100 feet south of NE. | Peorian loess....------ $32538 0- 0.5] Alp..-------- 102 20 
corner, NW3}4 sec. 3, T. 18N., R. 9 E. $32539 1-2. 8° |) B282. 2 see = 103 20 
$32540 8.5- 5.0] C_iii-------- 104 20 
Colo silty clay loam (applicable to Lamoure- 
Colo silty clay loams): 
670 feet west and 495 feet south of NE. | Alluvial silt and clay_._| $58314 O- 1.0] Upper layer_-_|_.-------.|---------- 
corner, sec. 13, T. 17 N., R. 10 E. $58317 1,0- 2.8 | Middle layer__|_____._.__|----.----- 
§58315 2.8- 4.0 | Lower layer_..|_.._..----|---------- 
Crofton silt loam, 18 to 30 percent slopes, 
eroded: 

430 feet north on Highway No. 133 | Peorian loess__._.-.--- No sample 0- 0.5 | Upper layer__|_..-______|---------- 
from the south sec. line; sec. 23, T. 8573337 0. 5~- 4.5 Middle layered 23 el ee eS 
18 N., R. 11 E. (40 feet west of 58573338 4, 5-20. 0 | Lower layer_.-|..--...-.-]---------- 
highway). 

Luton clay:’ 

175 feet west and 80 feet north of SE. | Alluvial clay (flood 832514 0.5- 1.0} Alb... ____- 89 29 
corner, NEM sec. 28, T. 20 N., R. 11 plains). $32515 2.0- 2.8 | Al2b2.._____- 90 30 
E. (Some CaSo4), $32516 4.1- 5.0 | Ceab2___-22-- 91 29 

Luton clay:? 

300 feet east and 100 feet south of NW. | Alluvial clay (flood 832517 O- 0.4} Alp..-...---- 89 28 
corner, sec. 10, T. 19 N., R. 11 E. plains). §$32518 1,.3- 2,1] Alb2...._-__- 88 29 
(No gypsum). 832519 3. 8- 5.0 | Cgea___---.-- 90 29 

Marshall silty clay loam, 7 to 12 percent 
slopes: 

1,710 feet west and 330 feet south of | Peorian loess_____----- 858312 O- 0.8] Upper layer-- 95 24 
NE. corner, sec. 13, T. 17 N., R. 10 E. $58316 0. 8- 2.5 | Middle layer_-|___.._____|----.--.-- 

$58318 2, 5-14, 0 | Lower layer.. 104 21 
Marshall silty clay loam, eroded:? 

0.3 mile west and 180 feet south of NE. | Peorian loess..._..__-. 832526 0-~ 0.5 | Alp.-..._---- 99 21 
corner, sec. 30, T. 18 N., R. 11 E. 832527 1,5~ 2.2 | B22... 101 22 
(Lime at 100 inches). $32528 4.5- 5.4 | C.-.-------- 107 19 

Marshall silty clay loam, eroded:? 

450 feet west and 110 feet north of SE. | Peorian loess...__._--- $32529 0- 0.6 | Alp._.__--.-- 101 20 

corner, SW sec. 29, T. 17 N., R. 11 EB, 832530 1.2~ 2.1} B22 ole 104 21 
§32531 4.°0= 5:0) Coen2 see e ae 107 19 
Monona silt loam:? 

0.15 mile north and 100 feet west of SE. | Peorian loess_.._______ §32532 0- 0.5 100 21 

corner, sec. 18, T. 19 N., R. 11 E. 832533 1.2- 2.2 104 20 
§32534 4.0- 5.1 105 20 
Monona silt loam:? 

0.2 mile west and 1,200 feet south of | Peorian loess______-_~- $32535 0- 0.5 | Alp. .___---- 104 19 
NE. corner, NW)4 sec. 18, T. 17 N., 832536 1.9- 2.9 | B22_____..__. 105 20 
R. 12 E, $32537 4,0- 5.0] CL. _ --_--- 106 19 

Monona silt loam, 0 to 1 percent slopes: 

520 feet north of Highway No. 133 from | Peorian loess__-------- 8573343 O- 1.0 | Upper layer__.|..._-_-_..|---------- 
the south sec. line of sec. 2, T. 17 N., 8573344 1.0- 4.5 | Middle layer..)......._.__j---------- 
R. 11 BE. (40 feet west of highway). $573345 4. 5-10. 0 | Lower layer.__|._._._._-.|---------- 

Moody silty clay loam, eroded:? 

0.1 mile cast of SW. corner, SEY sec. 5, | Peorian loess_...-....- 832544 0- 0.5 | Alp_-...---- 98 23 

T. 19 N., R. 9 E, 832545 0.8- 1.9] B21_...-__--- 100 22 
$32546 8.5- 6.0] Cli e_-- 106 20 


See footnotes at end of table. 


test data * 
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Mechanical analysis 3 


Percentage passing sieve— 


No. 10 | No. 40 
(2.0 (0.42 
mm.) mim.) 
bwckowe Js 100 
"100; 99° 
woeveces 100 
"100 | 99° 
"100 | 99° 


No. 504 | No. 604 
(0.297 | (0.250 
mm.) mm.) 

aooe eee 100 
ee 100 
99 oscce nes 
100 j---...-- 
100: |2sectece 
Dl Pa, 98 
ees cs ke 99 
Bawon sl Oe 99 
100 |--_----- 
ot a eee 
1002 cocci 


0.05 | 0.02 | 0.005 | 0.002 
95 65 38 33 
95 63 37 32 
95 65 38 33 
og eee tcl eee 
930 seinslo ae BG eo sen 
90; ecnvenen oe One 
Gi letsicescn| a i 
oS eee 26: (ue see 
98 90 75 64 

(Dell eerestete, Se eye rane es 

(Os - Nate cee alte weaoe eee acne 
99 91 77 65 
98 92 84 71 
97 92 80 66 
OD" |esnGeeus So asec ase 
ge lases cae 7 in 
BF jest Boece 
97 68 40 34 
97 68 39 34 
95 65 35 28 
97 68 38 33 
97 64 36 32 
97 65 35 30 
97 68 36 30 
97 71 37 30 
97 65 33 27 
97 66 32 27 
97 68 32 28 
97 65 32 26 


Percentage smaller than— 


97 66 43 
97 67 4) 
97 65 38 


Liquid 
Limit 


Classification 

Plas- 

ticity 

index AASHO 5 Unified 4 
13 
26 
23 
23 | A~7-6(16).- MH-CH 
22 | A-7-6(15).--_-| ML-CL 
21 | A-7-6(14)___-- ML-CL 

“""""19" | A-6(9)_-------| ML-CL. 

10 | A-4(8).------- ML-CL 
53 | A-7-5(20)_---- CH. 
58 | A-7-5(20)__--- CH. 
63 } A-7-5(20).---- CH. 
44 | A-7-5(20).-_-- MH-CH. 
65 | A-7-5(20)_.-_- ie 
53 | A-7-5(20).---- MH-CH 
14 | A-7-6(10).__-- ML. 
30 | A-7-6(20)....-- MH-CH. 
23 | A-7-6(15)----- CL. 
18 | A-7-6(12)..--- ML-CL 
25 | A-7-6(16)__--- MH-CH 
19 | A-7-6(12)_.--- CL. 
17 | A-7-6(12)__..- ML-CL. 
23 | A-7-6(15)----- ML-CL. 
18 | A-7-6(12)___-- ML-CL. 
16 | A-7-6(11)_-.-- ML-CL. 
24 | A-7-6(15)..--. CL. 
21 | A-7-6(13).---- CL. 
11 | A-6(8)__.----- ML-CL 
19 | A-7-6(12)_..-- MI-CL 
17 | A-6(11)_------ CL. 
13 | A~-7-6(9)__---- L. 
15 | A-~7~6(11)_---- ML-CL. 
16 | A-7-6(11)_.--- ML-CL. 
17 | A-7-6(12)_---- ML-CL. 
26 | A-7-6(17)_..--| MH-CH 
21 | A-7-6(13).---- CL. 
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Soil name Parent material 


Moody silty clay loam, eroded:? 
0.2 mile east and 85 fect south of NW. 
corner, sec. 15, T. 18 N., R. 9 E. 


Sharpsburg silty clay:? 
350 feet north and 100 feet west of SE. 
coe SW% sec. 28, T. 19 N., R. 
10 i. 


0 feet west and 75 feet north of center 
of sec. 8, T. 17 N., R. 10 E.  (Cal- 
careous at 65 to 84 inches). 


Sharpsburg silty clay:7 
8 


Sharpsburg silty clay loam, 0 to 1 percent 

slopes: 7 
180 feet south and 135 feet west of NE. 
a sec. 25, T. 17 N., 


Sharpsburg silty clay loam, 0 to 1 percent 
slopes: ; 
865 fcet east and 260 feet south of NW. 
corner, sec. 4, 1. 17 N., R. 10 E. 


Sharpsburg silty clay loam, 0 to 1 percent 
slopes: 
4,090 feet north and 35 feet cast of SW. 
corner, sec. 4, T. 17 N., R. 10 E. 


Peorian loess....---- 


Peorian loess._..---- 


Peorian loess__..---- 


Peorian loess_...---- 


Peorian loess....---- 


Peorian loess.._..--- 


19 
TABLE 5.—Enginee ring 
Moisture-density 2 
Nebraska _ 
Dept. of 
Roads or 
Bureau of Depth Horizon Maximum 
Public dry Optimum 
Roads density moisture 
report No. 
Tbs. per 
Feet cu. ft. Percent 

--| 832547 0- 0.4 | Alp... .__--- 98 23 

5$32548 1.0- 2,0 | B22... 22. 101 21 

$32549 8.8- 5.0 | C2... 2. 107 20 
..| $382520 0.4- 1.0 | A12_.__-...2-- 97 22 

$32521 2.0- 3.0 | B22__._2.L.. 99 22 

§32522 4.0" 6.0) Geeennccasces 104 20 
.-| $32523 0.5- 1.0 98 23 

832524 2.0- 3.0 99 22 

$32525 3. 8- 5.0 105 21 
--| 832541 0- 0.6 | Alp__..-.---- 103 20 

$32 542 16% 2) Bs) (B22) ee ole os 102 22 

$32 543 4,0= 5.0) Ooeccescteee. 106 19 
--| 8594346 O- 1.0 | Upper layer_._ 96 21 

§$594350 1.0- 2.6; Middle layer_- 102 19 

$5943 54 2.6- 9.0] Lower layer. - 104 19 
--| 8594345 O- 1.0 | Upper layer___|_.-------- 

§594349 1,0- 2.5 | Middle layer__ 

8594353 2. 5- 9.0 | Lower layer_._|____------ 


! Tests performed by the Division of Materials and Tests, Ne- 
braska Department of Roads and Bureau of Public Roads in ac- 
cordance with standard procedures of the American Association 
of State Highway Officials (AASHO). 

2 Based on the ‘Moisture-Density Relations of Soils, Using 5.5-lb. Ram- 
mer and 12-in. Drop,’ AASHO Designation: T 99-57 (1). Method 
Awas used by Bureau of Public Roads and method C by Nebraska 
Department of Roads. 

3 Mechanical analysis according to the American Association of 
State Highway Officials Designation T 88. Results of this pro- 


been classified only in the SP, SM, SC, SW, ML, CL, CH, 
and MH classes of material. 

Boundary classifications are provided for soils that have 
characteristics of two classes. The system provides for a 
simple field method and a laboratory method for determin- 
ing the amount and type of basic constituents of the soils. 
Both methods are based on gradation and plasticity and 
vary only in degree of accuracy. The laboratory method 
uses mechanical analyses, liquid limit data, and plasticity 
index for an exact classification. A plasticity chart, on 
which the liquid limit and the plasticity index may be 
plotted, is used for a more accurate classification of the 
fine-grained soils. The classification of the tested soils, 
according to the Unified system, is given in the last column 
of table 5. 


cedure frequently differ.somewhat from results that would have 
been obtained by the soil survey procedure of the Soil Conservation 
Service (SCS). In the AASHO procedure, the fine material is ana- 
lyzed by the hydrometer method and the various grain-size 
fractions are calculated on the basis of all the material, includ- 
ing that coarser than 2 millimeters in diameter. In the SCS soil 
survey procedure, the fine material is analyzed by the pipette 
method and the material coarser than 2 millimeters in diameter is 
excluded from calculations of grain-size fractions. The mechanical 
analyses used in this table are not suitable for use in naming tex- 


Engineering test data 


To be able to make the best use of the soil maps and the 
soil survey reports, the engineer should know the physical 
properties of the soil materials and the condition of the 
soil in place. After testing soil materials and observing 
the behavior of soil in engineering structures and founda- 
tions, the engineer can develop design recommendations 
for the soil units that are mapped. 

Table 5 shows engineering test data for samples of 9 
different soil types taken at 18 sampling sites. These 
samples were taken and tested according to the standard 
procedures of the American Association of State Highway 
Officials (AASHO) (7). As shown in table 5, these 
samples were tested by the Division of Materials and Tests, 
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Mechanical analysis 3 Classification 
Percentage passing sieve— Percentage smaller than— Liquid | Plas- 
Limit ticity 
index AASHO 5 Unified 6 
No. 10 | No. 40 | No. 504 | No. 604 | No. 200 0.05 0.02 0.005 0.002 
(2.0 (0.42 (0.297 (0.250 | (0.074 mm, mm. mm, mm, 
mm.) mm.) mm.) mm.) mm,) 
99 95 65 42 38 44 18 
100 97 67 42 36 51 24 
100 96 61 35 29 42 20 
100 97 74 42 36 48 19 
100 97 73 45 39 57 31 
100 97 68 40 35 49 26 
dwidecies| stuns Jenlai |e ss ok 100 97 70 40 35 45 20 | A~7-6(13)_-..-| ML-CL 
Pa ere | (nee ne ee ose ease) Pree eee 100 98 73 43 39 55 27 | A-7-6(18)__.---| MH-CH 
aE SAt ou Sos caus ene oon | aa tilt 100 97 62 37 32 47 24 | A-7-6(15)_---.] CL. 
ad Mars cl |e eet eee ES beter 100 97 66 35 30 37 12 | A-6(9).-------| ML-CL, 
Bese serel Wes Dats Wetec. eget ooee 100 97 72 41 36 50 23 | A-7-6(15)_-_--| ML-CL. 
Li enwec Scacewe! cee pe leleen cee 100 97 62 36 30 44 20 | A-7-6(13).-_--] CL. 
Seeecies| otectss 100 |-------- 97 873), 20 ees B2)| oe eed 39 12 | A-6(9).-.-----| ML-CL, 
Jats ese Ue 100: | soscese- 98 87 |ecieeece BT bee act 46 22 | A~7-6(14)____.} CL, 
widen oeleck eee eow cold eee ue oe 100 82) a2 core SF lseutouue 51 27 | A~7-6(17)_.---| CH. 
ustanstulbetepsse 100 |..---__- 98 QO lee sodas 32) |icxcoett x 41 12 | A-7-6(9)__-_-- L. 
Seerecedleoewecee 100 |..------ 99 89r)/so oe = 39 }_---2__. 53 24 | A-7-6(16)_....| MH-CH 
Peeples pe! ere ener 100 }-_------- 99 B84) eee oes 33: eccseses 46 23 | A-7-6(14)_--_.] CL. 


tural classes for soils. The percentages of 0.02 millimeter and 
0.002 millimeter size particles are not determined by the Nebraska 
Department of Roads. 

4 Analyses made by Nebraska Department of Roads report per- 
centage passing No. 50 sieve, since that department does not use 
the No. 60 sieve. The percentage passing the No. 60 sieve is re- 
ported for all samples analyzed by the Bureau of Public Roads. 

5 Based on “Standard Specifications for Highway Materials and 
Methods of Sampling and Testing (pt. 1, ed. 7); The Classification 


Nebraska Department of Roads and the U.S. Department 
of Commerce, Bureau of Public Roads. 

Samples tested by the Nebraska Department of Roads 
were obtained and tested during soil surveys made for 
highway projects in the county. Each soil was sampled by 
natural horizons, but the termmology used by the Nebraska 
Department of Roads in describing each horizon differs 
somewhat from that used by the Soil Conservation Serv- 
ice. Therefore, the horizons of the samples taken by the 
Nebraska Department of Roads are described as upper 
layer, middle layer, and lower layer, or parent material. 
However, the upper layer is approximately equivalent to 
the A horizon, the middle layer is equivalent to the B hori- 
zon, and the lower layer, or parent material, is equivalent 
to the C horizon. The meanings of the horizon symbols 

689-405—64-——-4 


of Soils and Soil-Aggregate Mixtures for Highway Construction 
Purposes.” AASHO Designation: M 145-49(1). 

6 Based on “The Unified Soil Classification System.’ Technical 
Memorandum No, 3~357, Waterways Experiment Station, Corps 
of Engineers, March 1953, rev. 1957(14). 

7 Tested by Bureau of Public Roads. 

8 Flocculation occurred because. of the presence of calcium sul- 
fate; impossible to use hydrometer method in mechanical analysis. 


(A, B, and C), generally used by soil scientists, are ex- 
plained further in the Glossary. 

The soils shown in table 5 were sampled in one or more 
locations. The test data for the soils sampled in only one 
location indicate the engineering characteristics of the soil 
at that specific location. It must be recognized that there. 
may be variations in the physical test. characteristics of 
this soil at other locations in the county. Even for those 
soils sampled in more than one location, the test data 
probably do not show the maximum range in characteris- 
tics of materials that may occur. 

The engineering soil classifications in table 5 are based 
upon data obtained by mechanical analysis and by tests 
to determine liquid limit and plasticity index. The me- 
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chanical analysis was made by combined use of sieve and 
hydrometer methods. 

The tests for liquid limit and plastic limit measure the 
effect of water on the consistency of the soil material. As 
the moisture content of a clayey soil increases from a very 
dry state, the material changes from a solid to semisolid 
or plastic state. As the moisture content is further in- 
creased, the material changes from the plastic to a liquid 
state. The plastic limit is the moisture content, expressed 
as a, percentage of the oven-dry weight of the soil, at which 
the soil material passes from a solid to a plastic state. The 
liquid limit is the moisture content at which the material 
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passes from a plastic to a liquid state. The plasticity in- 
dex is the numerical difference between the liquid limit and 
the plastic limit. It indicates the range of moisture con- 
tent within which a soil material is in a plastic condition. 
Some silty and sandy soils are nonplastic, that is they will 
not become plastic at any moisture content. 

Table 5 also gives moisture-density relationships (com- 
paction data) for a number of the soils tested. If a soil 
material is compacted at successively higher moisture con- 
tent, assuming that the compactive effort remains con- 
stant, the dry density of the compacted material will 
increase until the optimum moisture content is reached; 


TABLE 6.—Brief description of the sotis 


Map Soil 
symbol 
Position 

Au Albaton clay....--------------- Bottom lands-- ~_- 
Ab Albaton silt loam_....---------- Bottom lands---_- 
Bs Belfore silty clay loam....------- Uplands...-_.---- 
BdC2 Burchard clay loam, 7 to 12 per- 

cent slopes, eroded.3 Uplands_.-_---._- 
BdD2 Burchard clay loam, 12 to 18 per- 

cent slopes, eroded. 
Cg Carr fine sandy loam__..--.----- Bottom lands----. 
Cs Cass fine sandy loam.__...------ Bottom lands_-.-- 
Cm Cass loam.twecccnesctcce ses Bottom lands______ 
CfC3 Crofton silt loam, 7 to 12 percent 

slopes, eroded? 
CfD3 Crofton silt loam, 12 to 18 percent 

slopes, eroded.8 fplands_...-.-.-- 
CfE Crofton silt loam, 18 to 30 percent 

slopes.3 
CfE3 Crofton silt loam, 18 to 30 percent 

sloped, eroded? 
GL Gullied land, Judson materials___| Bottom Jands----- 


See footnotes at end of table. 


Description of soil and site 


Depth 
from 
surface 


Depth 

Depth | to sand 

to or sand 
water and 

table gravel 


Runoff 


Parent material 


Inches 

0-12 
12-40 
40-50-+ 


Feet 
2-5 


Feet 
4-8 


0-12 
12-40 
40-50-+ 


Clayey alluvium... 2-5 4-8 


0-15 
15-40 


40-60+ 


Peorian locss () (?) 


0-10 
10-36 
36-60++ 


0-10 
10-30 
30-50+ 


Moderate to 
rapid. 


(") @) 


2-5 2-4 


0-15 
15-40 
40-60-+ 


0-15 
15-40 
40-60-+ 


Sandy alluvium. _- 


Sandy alluvium. - - 3-5 


0-6 
6-12 
12-60 


Rapid to very 
rapid. 


(‘) @ 


Colluvial-allu- 0-60 


vial silts, 


Very rapid.....- (!) (*) 


WASHINGTON COUNTY, NEBRASKA 


after that the dry density decreases with an increase in 
moisture. The highest dry density obtained in the com- 
paction test is the maximum dry density. Moisture- 
density data are important in earthwork for, as a rule, 
optimum stability is obtained if the soil is compacted to 
about the maximum -dry density when it is at approxi- 
mately the optimum moisture content. 


Engineering properties of the soils 


Engineering information about each soil in the county 
is given in table 6 in this section. For more detailed in- 
formation about the soils, it may be necessary to refer 
elsewhere in this report, particularly to the section “De- 


and estimated physical properties 
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scriptions of the Soils.” Information on the geology of 
this county is under “Parent Material” in the section 
“Genesis, Classification, and Morphology of Soils.” 

Table 6 shows brief descriptions of the soils in Wash- 
ington County and estimates of some of their physical 
properties. The engineering test data in table 5, informa- 
tion taken from the rest of the soil survey, and knowledge 
of the individual soils in the county were used as a basis 
for describing the soils in this table, estimating their physi- 
cal properties, and estimating the ranges in percentage 
passing the various sieves. The AASHO and Unified 
classifications were made by using the combined informa- 
tion. 


Classification Percentage passing sieve— 
Available 
Perme- water Shrink-swell 
ability capacity potential 
AASHO Unified USDA texture No. 4 | No. 10 | No. 200 
Inches Inches per 
per hour inch of soil 
A-7-6..-..----- CH sccees es Clay.ccce code eoseh eens 100 100 | 95-100 | 0. 05-0. 20 High. 
A-7-6__..------ 2)) eee Clayie. 220 S22 aeeceusees 100 100 | 95-100 | 0. 05-0. 20 0.18 | High. 
A-2 to A-6..... SM to SC_-| Stratified sandy ma- 95-100 | 80-95 | 30-50 2. 5-5.0 | 0.15 +0 0.17 | None to low. 
terials. 
A~-4 to A-6._..- ML to CL.-| Silt loam.....---------- 100 100 | 90-100 | 0. 80-2, 5 0.16 | Low to moderate. 
A-7-6__-.-- 2-2. CHijcs cence OCNGV soci c ence wae sees 100 100 | 95-100 | 0. 05-0. 20 0.18 | High. 
A-2 to A-6___-- SM to SC__| Stratified-sandy ma- 95-100 | 80-95 | 30-50 2,5-5.0 | 0.15 to 0. 17-] None to low. 
terials. 
A-4 to A-7-6__.| ML to CL_-| Silty clay loam_--.----- 100 100 | 95-100 | 0. 20-0. 80 0. 17 | Low to- moderate. 
A-6 or A-7-6...| CL or CH_-| Silty clay loam to silty 100 100 | 95-100 | 0. 20-0. 80 0.17 | Moderate to high. 
clay. 
A-6 or A-7-6...) CL.------- Silty clay loam_....---- 100 100 | 95-100 | 0. 20-0. 80- 0.17 | Moderate. 
A-6 or A-7-6__.| CL or CH__| Clay loam_...-.------- 100 100 | 95-100 | 0. 20-0. 80 0.17 | Moderate to high. 
A-6 or A-7-6...| CL or CH__| Clay loam..__---~----- 100 100 | 95-100 | 0. 20-0. 80 0.17 | Moderate to high. 
A-6 or A-7-6___| CL or CH__| Clay loam.____-------- 100 100 | 95-100 | 0. 20-0. 80 0. 17 | Moderate to high. 
A-2 to A-6.._-- SM or SC_-_| Fine sandy loam.-.--.-- 100 | 95-100 ) 30-50 2. 5-5. 0 0.15 | None to low. 
A-2 to A-6___.- SM or SC__] Fine sandy loam. ----.- 100 | 95-100 | 30-50 2. 5-5. 0.15 | None to low. 
A-2 to A-6.__-- SM to SC_.} Very ee sandy loam 100 | 50-90 15-50 2. 5-10. 0 | 0. 06 to 0.16 | None to low. 
to sand. 
A-2 to A-6__.-- 5M or SC.-_| Fine sandy. loam_---_-_-- 100 | 95-100 | 30-50 2. 5-5. 0 0.15 | None to low. 
A~2 to A-6__.-- SM or SC. .| Fine sandy loam__- -_--- 100 | 85-100 | 30-50 2. 5-5. 0 0.15 | None to low. 
A-2 or A-3___-- SW-SM...-| Sand_...-------------- 100 | 60-95 5-10 5. 0-10. 0 0.06 | None. 
A-4 or A-6___-- ML___..--- Loaiitcots osecc.ebscee 100 | 95-100 | 50-80 | 0. 80-2.5 0. 16 | Low to moderate 
A-2 to A-6._..- SM or SC..| Fine sandy loam._ _---- 100 | 85-100 | 30-50 2. 5-5. 0 0.15 | None to low. 
A-2 or A-3___-- SW-SM._..) Sand._.--------------- 95-100 | 60~95 5-10 5. 0-10. 0 0. 06 | None. 
A~-4 or A-6_..-- ML to CL_.| Silt loam___---.------- 100 | 95-100 | 95-100 {| 0. 80-2. 5 0.16 | Low to moderate. 
A-4 or A-6____.| ML to CL__} Silt loam.....---.----- 100 | 95-100 | 95-100 |} 0. 80-2. 5 0. 16 | Low to moderate. 
A-4_.2--- +22. ML..L..2-- Silt loam._.--.-------- 100 | 95-100 | 95-100 | 0. 80-2. 5 0.16} Low to moderate. 
A-4 or A-6___-- ML to CL__| Silt-loam_.---..-.---.- 100 | 95~100 | 85-100 | 0. 80-2. 5 0.16 | Low to moderate. 
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Map 
symbol 


Lc 


Le 


2Le 


LLu 


Ls 


Lt 


Lu 


Mc 


Mn 
MnA 
MnB 
MnB2 
Mne 
MnC2 


MCD 
MCD3 


Soil 


Haynie silt loam_.....-----.---- 


Judson silt loam, 1 to 3 percent 
slopes. 

Judson silt loam, 3 to 7 percent 
slopes? 


Kennebec silt loam._.---------- 


Lamoure 5-Colo 5 silty clay loams_ 


Leshara silt loam_.-..---------- 


Leshara soils, clayey substrata... - 


Luton and Leshara 5 clays_------ 


Luton silty clay loam__.-------- 


Luton silt loam, overwash.._---- 


Lutenclayi 2. sence see eee 


McPaul silt loam__---.--.------ 


Monona silt loam, 0 to 1 percent 
slopes? 

Monona silt loam, 1 to 3 percent 
slopes.3 

Monona silt loam, 3 to 7 percent 
slopes.? 

Monona silt loam, 3 to 7 percent 
slopes, eroded.3 

Monona silt loam, 7 to 12 percent 
slopes.3 

Monona silt loam, 7 to 12 percent 
slopes, eroded.3 


Monona-Crofton silt loams, 12 to 
18 percent slopes. 

Monona-Crofton silt loams, 12 to 
18 percent slopes, eroded.® 


See footnotes at end of table. 
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Position 


Bottom lands and 
colluvial slopes. 


Bottom lands 


Bottom lands_-__-- 


Bottom lands_ -_-_-_- 


Bottom lands_-.-. 
Bottom lands-_-_--- 
Bottom lands 


Bottom lands_-_._- 


Uplands_..------- 


Taniu 6.—Brief description of the soils and 


Description of soil and site 


Parent material 


Runoff 


Silty and sandy 
alluvium. 


Colluvial-alluvial 


silts. 


Silty and clayey 
alluvium, 


Clayey alluvium___ 


Clayey alluvium... 
Silty and clayey 
alluvium. 


Clayey alluvium... 


Colluvial-allu vial 
silts. 


Peorian loess_..-.-. 


Slow to moder- 
ate. 


Depth 
to 
water 
table 


Feet 
2-6 


10-20 


10-20 


2-10 


5-15 


5-15 


5-20 


Slow to rapid... 


(") 


Depth 
to sand 
or sand 
and 
gravel 


Feet 
4 


4) 


(*) 


(4) 


5-20 


5-20 


(4) 


() 


“*) 


@ 


@ 


@) 


Depth 
‘from 
surface 


Inches 
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estimated physical properties—Continued 


Classification Percentage passing sieve— 
AASHO Unified USDA texture No. 4 | No. 10 | No. 200 
A-4 or A-6__.-- ML to CL__| Silt loam__....---_-..- 100 | 90-100 | 80-100 
A-4 or A-6_..-- ML or CL_.} Silt loam....---------- 100 | 90-100 | 80-100 
Av4as sce seas Desedae as Stratified silty materials_ 100 | 90-100 | 80-100 
A-4 or A-6_.--- ML or CL.-} Silt loam__-.-----.---- 100 100 | 95-100 
A-4 or A-6_...- ML or CL.-| Silt loam__...--------- 100 100 | 95-100 
A-6 or A-7-6...] CL or CH_-_] Silty clay loam_.__-_--- 100 100 | 95-100 
A-4 or A-6...-- ML or CL..| Silt loam.....-------.- 100 | 95-100 | 90-100 
A-4 or A~6_._..] ML or CL__| Silt loam___....------- 100 | 95-100 | 90-100 
A—4 or A-6_...-- ML or CL_-_| Silt loam__.----------- 100 | 95-100 ; 90-100 
A-6 or A-7-6_..| CL__------ Silty clay loam______-_- 100 100 | 95-100 
A-6 or A-7-6..-} CL_.------ Silty clay loam_._.__--- 100 100 | 95-100 
A-6 or A-7-6.__.} CL_------- Silty clay loam__-_----- 100 100 | 95-100 
A-4 or A-6__.-- ML_...---- Silt loam__._-_-___---_-- 100 100 | 95-100 
A-2 to A-6....- SM or 8C__| Very fine sandy loam--- 100 | 90-100 ; 30-50 
A-2 to A-6__.-- SM or SC__| Stratified sandy 100 | 50-90 | 20-50 
materials. 
A-4 or A-6__.-. ML to CL__} Silt loam__._..-..-.--- 100 100 | 95-100 
A-6 or A-7-6__.| CL or CH__| Silty clay to clay_------ 100 100 100 
A-2 to A-6___.. SM or SC__| Stratified sandy 100 | 50-90 | 20-50 
materials. 
Ae fi doldee tel) Scere 6s P @layit ess. cescschode se 100 100 | 95-100 
A~4 or A-6._.-- ML to CL..| Silt loam_...-----.---- 100 100 | 95-100 
A-2 or A-6_._-- SM or SC_-.| Stratified sandy 100 | 50-90 | 20-50 
materials. 
CL or CH.-} Silty clay loam___------ 100 100 | 95-100 
CL or CH.-| Silty clay__..-.------+- 100 100 | 95-100 
CL or CH.-/ Silty clay._..---------- 100 100 | 95-100 
Silt loam__.----------- 100 100 | 95-100 
Silty clay__. 100 100 | 95-100 
Glay. 22 Jscessuedecoe<s 100 100 | 95-100 
Claycccd. cc eudeccatcee 100 100 | 95-100 
Clay__ 100 100 | 95-100 
Clay._.- 100 100 | 95-100 
Silt loam __- “ 100 100 | 95-100 
ML to CL_.| Silt loam...----------- 100 100 | 95-100 
A-4 or A-6___--/ ML to CL..| Very fine sandy loam to. 100 | 90-100 | 80-95 
silt loam. 
De eee ened ML_._.---- Silt loam_--.---------- 100 100 | 95-100 
A-4 to A-7-6__.| ML to CL__| Silt loam__.----------- 100 100 | 95-100 
A-4 or A-6___-- Chiesessece Silt loam....---------- 100 | 95-100 | 90-100 


Slp 


© Ses Sse eee 


S22 SSS sso see 


. 80-2. 


cuca 


Available 
water 
capacity 


Inches per 
inch of rig 


0. 16 
0.15 to 0. 


0. 15 to 


0. 15 to 


SSS 
o— 
Oo 


e252 S99 sss sss 
wal 
oO 


16 
16 
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Shrink-swell 
potential 


Low to moderate. 
Low to moderate, 
Low to moderate. 


Low to moderate. 
Low to moderate. 
Moderate to high. 


Low to moderate, 
Low to moderate. 
Low to moderate. 


Moderate. 
Moderate. 
Moderate. 


Low to moderate, 
None to low. 
None to low. 


Low to moderate. 
Moderate to high, 
None to low. 


High. 
Low to moderate. 
None to low. 


Moderate to high, 
Moderate to high. 
Moderate to high. 


Low to moderate. 
Moderate to high. 
High. 


High. 
High. 
High. 


Low to moderate. 
Low to moderate. 
Low to moderate. 


Low. 
Low to moderate. 
Low to moderate. 
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TABLE 6.—Brief description of the soils and 


Map 
symbol 


MMB 


MMB2 


MMC 
MMC2 


NCC3 


NCD3 


NC3 


ND2 
ND3 


NMD2 


Ra 


Rw 


Sv 


Sg 


Si 


Soil 


Moody and Marshall soils, 3 to 7 
percent slopes.® 


Moody and Marshall soils, 3 to 7 
percent slopes, eroded? 


Moody * and Marshall soils, 7 to 
12 percent slopes.® 

Moody and Marshall soils, 7 to 
12 percent slopes, eroded.® 


Nora § and Crofton soils, 7 to 
12 percent slopes, severely 
eroded.! 

Nora and Crofton soils, 12 to 
18 percent slopes, severely 
eroded. 


Nora and Marshall soils, 7 to 
12 percent slopes, severely 
eroded.® 7 

Nora and Marshall soils, 12 to 
18 percent slopes, eroded.’ 7 

Nora and Marshall soils, 12 to 
18 percent slopes, severely 
eroded.® 7 


Nora and Moody soils, 12 to 18 
percent slopes, eroded.® 


Onawa and Haynie § silty clay 
loams. 


Onawa clay._------------------ 


Sarpy loam.__----------------- 


See footnotes at end of table. 


Description of soil and site 
Depth 
epth from 
Depth | to sand | surface 
Position Parent material Runoff to or sand 
water and 
table gravel 
Feet Feet Inches 
Uplands.....--.-- Peorian loess... -.. Moderate to ?) (?) 0-12 
rapid. 
12-36 
36-60 
Uplands__-----.-- Peorian loess. .---- Moderate to Q) (?) 0-10 
rapid. 
10-36 
36-60 
Uplands._..------ Peorian loess_...-- Moderate to () (3) 0-8 
rapid, 8-24 
24-60 
Bottom lands -_---- Clayey and sandy | Slow_..-------- 2-6 4-8 0-20 
alluvium, 20-30 
30-60+ 
Bottom lands. ---- et te and sandy | Slow.---------- 2-6 4-8 0-20 
alluvium, 20-30 
30-60+- 
Bottom lands----- oy and clayey Slow_-.-------- 1-3 () 0-15 
alluvium, 15-25 
25-60 
Bottom lands.---- Sandy alluvium...) Slow..-.-.-----1 1-3 Q-3 0-60 
Bottom lands-...- Silty alluvium._..- Slow.-------..- 5-15 5-10 baye 
12-20 
20-60+- 
Bottom lands...-- Sandy alluvium._.| Slow.-----.---- 2-10 2-4 0-10 
10-20 
20-60-+ 
Bottom lands. ---- Sandy alluvium_..| Slow. ..-..----- 2-10 2-4 0-10 
10-20 
20-60 
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estimated physical properties—Continued 


Classification Percentage passing sieve— 
Available 
Perme- water Shrink-swell 
ability capacity potential 
AASHO Unified USDA texture No. 4 | No. 10 | No. 200 
Inches Inches per 
per hour inch of soil 
A-7-6..2------ ree ee Silty clay loam_..-.-._- 100 100 ; 95-100 | 0. 20-0. 80 0.17 | Moderate. 
A-7-6.-.------ ae ae ae Silty clay loam._--.._.- 100 100 | 95-100 | 0. 20-0. 80 0.17 | Moderate. 
A-7-6_-.------ MLor __ | Silt loam_.______-.__- 100 | 95-100 | 90-100 | 0, 20-2. 5 0.16 | Moderate. 
MI-CL. 
A-7-6.--.----- Mn oe on Silty clay loam___..____ 100 100 | 95-100 | 0. 20-0. 80 0.17 | Moderate. 
A-7-6.-_-.---- ae ne a Silty clay loam____.___. 100 100 | 95-100 |} 0. 20-0. 80 0.17 | Moderate. 
A-7-6_...---- ML or ‘ Silty clay loam___.---2_- 100 100 | 90-100 | 0. 20-0. 80 0. 17 | Moderate. 
ML-CL. 
(ASB oo Se ML to CL_-_| Silty clay loam_._-.___- 100 100 | 80-95 0. 20-0. 80 0.17 | Low to moderate. 
A-4 to A-7-6__.] ML to CL__| Silty clay loam___-.__-_ 100 100 | 80-90 0. 20-0. 80 0.16 | Low to moderate. 
A-4 to A~7-6_..| ML to CL._] Silt loam___.22-2-2 Lo 100 | 95-100 | 80-90 | 0.20-2.5 /[.-_-.-_---_-~ Low to moderate. 
A-6 or A-7-6__.} CL or CH__| Silty clay loam_._._._-. 100 | 98-100 {| 95-100 | 0. 20-0. 80 0.17 | Moderate to high. 
A-2 to A-6___.. SM to SC_-.| Very fine sandy loam.___ 100 | 95-100 | 30-50 0. 80-2. 5 0. 16 | None to low. 
A-2 to A-6___-- 8M to SC_.| Stratified sandy 100 | 50-90 15-50 2. 5-10. 0 0.15 | None to low. 
materials, 
A-7-6...---.-- CHe 32 son. ClayYeenossoteseileslee 100 100 } 95-100 | 0. 05-0. 20 0.18 | High. 
A-2 to A-6___-- SM to SC__] Very fine sandy loam__- 100 | 95-100 | 30-50 0. 80-2. 5 0.16 | None to low. 
A-2 to A-6___..| 5M to SC__) Stratified sandy 100 | 50-90 | 15-50 | 2. 5-10.0 0. 15 | None to low. 
materials. 
A-7-6_..--.--- CH 35-505 Clayocecccecscccesuses 100 100 } 95-100 | 0. 05-0. 20 0.18 | High. 
A-6 or A~7-6__.| CL or CH_-_| Silty clay....-.----_ 2. 100 100 | 95-100 | 0. 05-0. 20 0.18 | Moderate to high. 
A-4 or A-6___-- ML or CL._| Silt loam....-.----2-.. 100 | 98-100 | 95-100 | 0. 80-2. 5 0.16 | Low to moderate. 
A-2 or A~3___-_ SW or SM_.} Stratified sandy 98-100 | 10~50 5-15 2. 5-10. 0 | 0.10 to 0.15 | None. 
materials. 
A-4 or A-6___-- ML or CL_-_} Silt loam_...------_ ee 100 | 90-100 | 80-100 | 0. 80-2. 5 0. 16 | Low to moderate. 
A—4 or A~6___-- ML or CL.-| Silt loam__.._.---- 22. 100 | 90-100 | 80-100 | 0. 80-2. 5 0.16 | Low to moderate. 
A-4 or A~6...-- ML or CL_-| Silt loam__...-----21_- 100 | 90-100 | 80~100 | 0. 80-2. 5 0.16 | Low to moderate. 
Loamy fine sand_____-- 100 | 80-100 | 20-40 | 5. 0-10. 0 0. 10 | None to low. 
Loamy fine sand_..._.- 100 | 80-100 | 20-40 5. 0-10. 0 0.10 | None to low. 
Fine sand.-.-.----..-- 95~-100 | 60-95 5-15 10+ 0. 06 | None to low. 
Loam. soss sce esececce 90-100 | 50-80 | 0. 80-2. 5 0.16 | Low to moderate. 
-| Loamy fine sand. = 80-100 | 20-40 | 5.0-10.0 0.10 | None to low. 
Fine sand.-.-.----.-.- 60-95 5-15 10+ 0. 06 | None. 
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Map Soil 
symbol oe 
Position 
Sh Sharpsburg silty clay loam, 0 to 1 | Uplands..-...---- 
percent slopes. 
SMA Sharpsburg and Marshall soils, 1 
to 3 percent slopes.® 
SMB Sharpsburg and Marshall soils, 3 
to 7 percent slopes.® . 
SMB2 Sharpsburg and Marshall soils, 3 
to 7 percent slopes, eroded.® — | (~~ sot Toor orm ernire 
SMC Sharpsburg and Marshall soils, 7 
to 12 percent slopes.® 
SMC2 Sharpsburg and Marshall soils, 7 
to 12 percent slopes, eroded.! 
S Spoil banks__...--.------------ Bottom lands- ---- 
StD2 Steinauer soils, 12 to 18 percent | Uplands_...------ 


slopes, eroded. 
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TABLE 6.—Brief description of the soils and 


Description of: soil and site 
Depth 
Depth from 
Depth | to sand | surface 
Parent material Runoff to or sand 
water and 
table gravel 
Feet Feet Inches 
Lotss's.2- 22235522 Slow to rapid. .- (4) (?) 0-15 
18-45 
45-60 + 
Alluvium....----- Moderate to 5-15 (9) (9) 
rapid. 
Glacial till.-..-._- Rapid.to very () (*) 0-6 
rapid. 6-10 
10-60 


1 The water table is extremely deep in all upland soils and in some 
bottom-land soils. It is not shown here as it is not considered sig- 
nificant.in the interpretation of engineering properties. 

2 Normally, sand or sand and gravel are not present. 

3 Soils grouped within the brace are nearly uniform in the prop- 
erties listed, except in slope and degree of erosion indicated by the 
soil names, and in runoff. The range given for runoff covers all the 


The estimated range in percentage passing sieves Nos. 
4, 10, and 200, as shown in table 6, reflects the normal 
range for a given soil. The texture (grain size) of any 
soil varies considerably, especially that of alluvial (water- 
deposited) materials. It should not, therefore, be as- 
sumed that all samples of a given soil will fall within the 
range shown in table 6, nor that the engineering classi- 
fication will always be the same as shown. 

Runoff rates vary extremely in the county. The soils 
are mostly fine grained, and the infiltration rates are rela- 
tively low. Therefore, variations of runoff rates, as 
shown in table 6, may reflect topographic differences as 
well as soil characteristics that affect runoff. 

The column in table 6 headed “Permeability” refers to 
the rate of movement of water through soil material in its 
undisturbed state. Permeability depends largely on soil 
texture and structure. The permeability rating of a soil, 
as shown in this table, is based on the following classifica- 
tion: 


Inches per hour Rating 
0.05 to 0.2......---.--.--------------- Slow. 
Be tee. GBi no 525s coe eine bee Moderately slow. 
8 to 2.6---_....-__------------------ Moderate. 
2.5 to 8.022255. -2 2042-2 - == ee sh: Moderately rapid. 
5.0.) t0: 10.02.2422 2200-2222 e a ees Rapid. 
Over 10. Very rapid 


sloping or eroded phases listed in this column. 

‘Sand or sand and gravel may occur at a depth below 8 feet. 

5 In this undifferentiated unit or complex, the description, classifi- 
cation, and properties are for the soil footnoted. If both soils of 
the undifferentiated unit or complex are footnoted, they are similar 
in description, classification, and properties and estimates have been 
made on this basis, 


In the column headed “Available water capacity” are 
estimates, in inches per inch of soil, of the water available 
for plant consumption. This water is held in the range 
between the field capacity and wilting point. 

In general, the texture of a soil rpdioates its shrink- 
swell potential. In table 6, the shrink-swell potential has 
been estimated for plastic silts and clays as Aigh, and 
for nonplastic soils that have no shrink-swell potential as 
none. Low or moderate ratings have been given inter- 
mediate soils with less silt and clay content or with low 
or moderate plasticity index ratings. Some of these soils, 
however, were rated /ow or moderate by comparisons with 
soils of known mechanical analysis or plasticity ratings. 

The reaction (pH) of soils in this county generally 
ranges from 6.0 to 8.0 in the surface layer and from 7.0 
to 8.5 in the subsurface layers. Salts in detrimental quan- 
tity occur only in relatively. few locations and affect only 
small areas. Because of the small size of these areas, this 
condition. is not considered significant in evaluating 
hazards of construction and maintaining engineering 
practices. 

Dispersion is-generally not a problem in this county, al- 
though a few, very small areas containing sodium salts 
have moderate dispersion. Because of the small.size of 
these areas, this condition is not considered significant in 
evaluating hazards of construction and in maintaining 
engineering structures. 
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Classification Percentage passing sieve— 
Available 
Perme- water Shrink-swell 
ability capacity potential 
AASHO Unified USDA texture No. 4 | No. 10 | No. 200 
Inches Inches per 
per hour inch of soit 
Ar4 ecko ssee ML or CL... 100 100 | 95-100 | 0. 20-0. 80 0.17 | None to low. 

A-4 or A-6___.- ML or CL... 100 100 | 95-100 | 0. 20-0. 80 0.17 | Low to moderate. 
A-6 or A-7-6..-| CL or CH__ 100 100 | 95-100 | 0. 20-0. 80 0.17 | Moderate to high. 
(9) O) () em) 7 oy fo () @) (2) 

A-6 or A-7-6...| CL.~_-2..- Clay loam._----------- 95-100 | 85-95 | 75-90 | 0. 20-0. 80 0.17 | Moderate. 
A-6 or A-7-6___] CI. -_.-_-- Clay loam-______.----- 95-100 | 85-95 | 75-90 | 0. 20-0. 80 0.17 | Moderate, 
A-6 or A-7-6__.| CL or CH_-| Clay loam____..------- 95-100 | 85-95 | 75-90 | 0. 20-0. 80 0.17 | Moderate to high. 


6 Properties of Monona soils are those given for the Monona silt 
loam mapping units; properties of the Crofton soils are those given 
for the Crofton silt loam mapping units. 

7 Properties of Nora soils are-given for the Nora and Crofton 
mapping units; properties of Marshall soils are given for the Moody 
and Marshall mapping units. 

8 Properties of Nora soils are those given for the Nora and Crofton 


Engineering interpretations 


Table 7 gives an interpretation of some of the engineer- 
ing properties of soils in Washington County. This table 
lists individual soil features that affect highways and con- 
servation engineering structures. Some of the hazards and 
problems related to construction and maintenance are also 
given. 

The adaptability of soils of the county to winter grad- 
ing for highways varies from year to year, depending on 
the moisture content of the soil and the temperatures dur- 
ing winter. Because of the predominance of fine-grained 
soils with a relatively high content of silt and clay, few 
soils in the county that receive normal moisture in fall 
are adapted to winter grading. The bottom-land.soils are 
subject to occasional flooding. 

The ratings given in table 7 for suitability of soil mate- 
rial for topsoil, sand, and gravel apply only to Wash- 
ington County. Many of the soils are rated poor or fair 
as a source of topsoil because they are eroded, are low in 
content of organic matter or natural fertility, or have 
heavy and sticky topsoil that is difficult to handle or work. 
The soils given ratings that indicate that they are a pos- 
sible source of sand or gravel may require extensive ex- 
ploring to find material that will meet the requirements. 
Soils rated goed as a.source of sand or gravel may still 
require extensive exploring to find material that will meet 
requirements. 


mapping units; properties. of Moody soils sre those given for the 
Moody and Marshall mapping units. 

® Properties of the Sharpsburg soils are those given for Sharpsburg 
silty clay loam, 0 to. 1 percent slopes; properties of the Marshall 
soils are those given for the Moody and Marshall mapping units. 

10 Classification and properties not estimated because of variable 
characteristics of this mapping unit. 


Under the columns headed “Road subgrade,” the soils 
have been rated for use as subgrade for paved roads (bi- 
tuminous or concrete) and for gravel roads. 

The ratings given in the column headed “Paved” refer 
to the upper part of the subgrade of the roadbed for 
bituminous and concrete pavement. Sands, when proper- 
ly confined, are a good subgrade material for roads of this 
type. ‘The soil material was rated good for road subgrade 
(paved) if the AASHO classification was A-1, A-2, or 
A-8. If the soil material in the subgrade is silt and clay 
the AASHO classification ranges from A+ to A-7-6 and 
the rating is fair for material classified as A-4 and poor 
for that classified as A—7-6. 

In the column headed “Gravel,” the rating refers to 
that part of the subgrade that receives the gravel surfac- 
ing. Since sand is noncohesive, it does not provide a 
stable surface. All soils classified A-8 and those classified 
A~1 and A-2 that do not have adequate plasticity are 
rated poor. Some soils classified A~1 and A~2 that have 
adequate plasticity may be rated good to fair. Silt or 
clay soils that are classified A-+ to A-7~-6 are usually 
acceptable for use in the part of the upper subgrade that 
receives a gravel surfacing and are rated good or fair. 

In the column headed “Road fill,” ratings for the soils 
were based on the same criteria as the ratings for the soils 
for subgrade under bituminous or concrete pavement. 
The ratings in all three columns (Paved, Gravel, Road 
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TABLE 7.—Hngineering 


Soil series 
and map 
symbols 


Albaton 
(Au, Ab). 


Engineering classification 


AASHO 


A-4 to A-7-6 
(surface 
soil and 
subsoil) 
over A~2 
to A-6 
(substra- 
tum), 


Belfore (Bs).-| A-4 to A-7-6 


Burchard 
(BdC2, 
BdD2), 


Carr (Cg)--- 


Cass (Cs, 
Cm). 


Crofton 
(CfC3, 
CfD3, CFE, 
CfE3). 


(surface 
soil) over 


stratum), 


A-6 or A-7-6 
(surface 
soil, sub- 
soil, and 
substra- 
tum), 


A-2 to A-6 
(surface 
soil,. sub- 
soil, and 
substra- 
tum). 


A-2 to A-6 
(surface 
soil and 
subsoil) 
over A-2 
or A-3. 


A-4 or A-6 
(surface 
soil and 
subsoil) ; 
over A-4 

(substra- 
tum). 


See footnotes at end of table. 


ML to CH 


ML to CL 


As source of-— 


Unified Topsoil 


Poor to 
(surface fair. 
soil) over 

CH (sub- 

soil) over 

SM to SC 

(substra- 

tum), 


Good. .-- 
(surface 

soil) over 

CL or CH 

(subsoil) 

over CL 

(substra- 

tum). 


CL or CH Fair. ... 

(surface 

soil) over 

CL or CH 

(subsoil) 

over CL or 

CH (sub- 

stratum). 


SC (sub- 
stratum). 


SM or SC or 
ML (sur- 
face soil 
and sub- 
soil) over 
SW-SM 
(substra- 
tum). 


ML to CL Good to 
(surface fair. 
soil and 
subsoil) ; 
over ML 
(substra- 
tum). 


Good... 


Suitability 
and 
gravel 
Paved 
Qacccse. Fair to 
poor. 
@sresccs Fair to 
poor, 
O)ececect Poor_...- 
OYesscsue Good to 
fair. 
Poor..... Good to 
fair. 
(@)eee----| Fair to 
poor. 


Road subgrade 


Gravel 


Good--_. 


Good. --- 


Good-..- 


Good to 
poor. 


Fair to 
poor. 


Good. _-. 


Of soil material for— 


Road 
fill 


Fair to 
poor. 


Fair to 
poor. 


Poor..... 


Good to 
fair, 


Good to 
fair. 


Fair to 
poor. 


Soil features 
affecting— 


Highway 
location 


Moderate to 
high suscep- 
tibility to 
frost action; 
water table 
may rise to 
near surface; 
4 to 7 feet of 
fill required; 
slopes easily 
eroded; occa- 
sionall 
flooded. 


Moderate to 
high suscep- 
tibility to 
frost, action; 
slopes 
erodible. 


Moderate to 
high suscep- 
tibility to 
frost action; 
slopes 
erodible. 


Low to high 
susceptibility 
to frost ac- 
tion; water 
table may 
rise to near 
surface; 4 to 
7 feet of fill 
may be re- 
quired; infre- 
quent 
flooding. 


Low to high sus- 
ceptibility to 
frost action; 
water table 
may rise to 
near surface; 
4 to 7 feet of 
fill may be 
required, 


Moderate to 
high suscepti- 
bility to frost 
action; slopes 
erodible. 


interpretations 
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Foundations 


Good to poor 
bearing value; 
subject to 
piping. 


Fair to poor 
bearing value. 


Fair to poor 
bearing value. 


Good to poor 
bearing value, 
depending on 
density; 
subject to 
piping. 


Good to poor 
bearing value; 
subject to 
piping. 


Very poor bear- 


ing value; sub- 


ject to severe 
piping. 


Dikes and 


Erodible; 


tection. 


Erodible; 


Erodible; 


levees 


may need 
slope pro- 


moderate 
to low 
piping 
hazard; 
may re- 
quire flat 
slopes. 


moderate 
to low pip- 
ing hazard; 
flat slopes 
may be 
required. 


Low dams 


Embankment 


Good to 


Poor to 
‘ood sta- 
ility ; 

poor to 
good re- 
sistance 
to pip- 
ing. 


Subject to 


Agricultural 
drainage 


occasional 
flooding; 
seasonally 
high water 
table; slow 
permea- 
bility. 


Subject to 
occasional 
flooding; 
moderately 
good 
drainage. 


Subject to 


occasional 
flooding. 


Soil features affecting—Continued 


Trrigation 


High water- 


holding ca- 
pacity; ade-~ 
quate drain- 
age neces- 
sary. 


High water- 


holding 
capacity ; 
slow intake 
rate. 


High water- 


holding 
capacity; 
slow intake 
rate. 


Moderate 
water-holding 
capacity; 
adequate 
drainage 
necessary. 


Moderate 
water-holding 
capacity; 
adequate 
drainage 
necessary. 


High water- 
holding ca- 
pacity; slow 
intake rate. 


Field terraces 
and diversion 
terraces 


Moderately 
erodible, 


Moderately to 
highly 
erodible. 


Field terraces 
not applica- 
ble; mainte- 
nance costs of 
diversion ter- 
Traces may be 
high if eut 
into subsoil, 


Highly erodi- 
ble; steeper 
and more ir- 
regular slopes 
make struc- 
ture imprac- 
tical. 


Waterways 


OF 


Moderately 
erodible. 


Highly erodible 
where sub- 
soil is exposed; 
may have 
maintenance 
and vegeta- 
tive problems. 


Moderately to 
highly erodi- 
ble; may have 
vegetative 
problem. 


fertility. 


Highly erodible; 
low in fertil- 
ity; mainte- 
nance costs 
may be exces- 
sive, 
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Tasin 7.—Engineering 


Soil series 
and map 
symbols 


Gullied land 
(GL). 


Haynie (He). 


Kennebec 
(Ke). 


Lamoure- 
Colo ® 
(LC). 


Leshara (Le, 
2Le). 


AASHO 


A-4 or A-6..- 


A-4 or A-6 
(surface 
soil and 
subsoil); 
over A-4 
(substra- 
tum). 


A-4 or A-6 
(surface 
soil and 
subsoil) ; 
over A-G6 
or A-7-6 
(substra- 
tum). 


A~4 or A-6 
(surface 
soil, sub- 
soil, and 
substra- 
tum), 


A-6 or A-7-6 
(surtace 
soil, sub- 
soil, and 
substra- 
tum). 


A~4 or A-6 
- (surface 
soil); over 
A-2 to 
A-7-6 
(subsoil) ; 
over A-2 to 
A-6 (sub- 
stratum). 


Luton and 
Leshara 
(LLu). 


A-4 to A-7-6 
(surface soil 
and sub- 
soil); over 
A~2 to 
A-7-6 (sub- 
stratum). 


See footnotes at end of table. 


Engineering classification 


———_——— 


Unified 


ML to CL 
(surface 
soil and 
(subsoil) ; 
tover ML 
substra- 
um). 


ML or CL 
(surface 
soil and 
subsoil ; 
over CL or 
CH (sub- 
stratum). 


ML or CL 
(surface 
soil, sub- 
soil, and 
substra- 
tum), 


CL (surface 
soil, sub- 
soil, and 
substra- 
tum). 


ML to CL 
(surface 
soil); over 
SM to CH 
(subsoil) ; 
over SM 
SC (sub- 
stratum). 


or 


ML to CH 
(surface soil 
and sub- 
soil); over 
SM to CH 


(substratum). 


Topsoil 


ML to CL..-_-) Poor.-- 


Good to 
fair. 


Good __ 


Good_. 


Good... 


Good. - 


As source of— 


Sand 


Suitability 


Of soil material for— 


Sand Road subgrade 
and Road 
gravel fill 
Paved Gravel 
(Weccsene Fair to Good....| Fair to 
poor. poor. 
(eee Poor to Good__..| Fair to 
fair. poor. 
Qesdeece Fair to Good. ___| Fair to 
poor. poor. 
O)nads une Fair to Good ___.} Fair to 
poor. poor. 
()ozedse2 Poor_.-.- Good..._| Poor___-- 
Qveccees Fair to Good to Fair to 
poor. fair. poor. 
(0 Beene Oeectis2 Oidecces ()_------ 


Soil features 
affecting— 


Highway 
location 


Moderate to 
high suscepti- 
bility to frost 
action; slopes 
erodible. 


Moderate to 
high suscepti- 
bility to frost 
action; water 
table may be 
high; slopes 
erodible. 


Moderate to 
high suscepti- 
bility to frost 
action; may 
be subject to 
occasional 
overflow; 
slopes erodi- 
ble. 


Moderate to 
high suscepti- 
bility to frost 
action; slopes 
erodible. 


Moderate to 
high suscepti- 
bility to frost 
action; water 
table may 
rise to near 
surface; 4 to 
7 feet of fill 
required; 
slopes erodi- 
ble. 


Moderate to 
high suscepti- 
bility to frost 
action; water 
table may be 
high; 4 to 7 
feet fill may 
be required; 
slopes erodi- 
ble. 
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Foundations 


Poor to good 
bearing value; 
may have pip- 
ing hazard. 


Poor to fair 
bearing value; 
piping hazard. 


Fair to poor 
bearing value. 


Very poor to fair 
bearing; may 
have piping 
hazard. 


Good to poor 
bearing value. 


Good to poor 
bearing value; 
low to high 
piping hazard. 


Dikes and 
levees 


Slopes erodi- 
ble; low to 
moderate 


piping haz- 
ard, 


Slopes erodi- 
ble; piping 
may be a 
problem. 


Slopes erodi- 
ble; piping 
may bea 
problem. 


Moderately 
erodible 
slopes. 


Piping may 
be a serous 
hazard; 
slopes 
erodible. 


Low dams 

Reservoir [Embankment 

Seepage Piping may 

may be a -be a haz- 
hazard. ard. 

().-------- ()--------- 

Seepage Poor to 
may bea good sta- 
moderate bility. 
hazard. 

Seepage Poor to 
may be a good sta- 
moderate bility. 
hazard, 

Maseccscns Onesie eet 

Seepage Fair stabil- 
may be a ity; pip- 
hazard if ing may 
exca- be a haz- 
vated ard. 
below 3 
feet. 

()--------- (Nees eue oe 


Agricultural 
drainage 


Subject to 
occasional 
flooding; 
seasonally 
high water 
table; mod- 
erately 
slow per- 
meability. 


Subject to 
occasional 
flooding. 


Moderately 
slow per- 
meability. 


Seasonally 
high water 
table; slow 
surface and 
internal 
drainage; 
outlets for 
drains may 
be a prob- 
lem. 


Seasonally 
high water 
table; sub- 
ject to oc- 
casional 
flooding; 
permeabil- 
ity is slow; 
poor sur- 
face drain- 
age. 


Irrigation 


Moderate to 
high water- 
holding ca- 
pacity; slow 
intake rate; 
adequate 
drainage nec- 
essary. 


High water- 
holding ca- 
pacity. 


High water- 
holding ca- 
pacity. 


High water- 
holding ca- 
pacity; slow 
intake rate; 
adequate 
drainage nec- 
essary. 


Moderate to 
high water- 
holding ca- 
pacity; ade- 
quate drain- 
age neces- 
sary. 


Field terraces 
and diversion 
terraces 


Field terraces 
generally not 
applicable. 


Field terraces 
generally not 
applicable; 
diversion ter- 
races are 
erodible. 


Field terraces 
generally not 
applicable; 
diversion ter- 
races are 
erodible. 


Waterways 


Erodible; neces- 
sary steep 
slopes may 
make con- 
struction and 
maintenance 
costs excessive. 


Erodible; if veg- 
etated, fertil- 
ity may be a 
problem, 


Highly erodible. 


Erodible; fertile; 
supports good 
vegetation. 


Moderately 
erodible. 


Erodible. 


). 
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Soil series 


Engineering classification 
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Suitability 


As source of— 


TasLE 7.—Hngineering 


Of soil material for— 


Soil features 
affecting-— 


Highway 
loeation 


and map 
symbols 
Sand Road subgrade 
AASHO Unified Topsoil Sand and Road 
gravel fill 
Paved Gravel 
Luton (Lu, A-4 to A-7-6 | ML to CH Fair to Oeeceeek Meese! Fair to Good..-.| Fair to 
Ls, Lt). (surface (surface poor, poor poor, 
soil, sub- soil) over 
soil, and CL or CH 
substra- (subsoil 
tum), and sub- 
stratum). 

McPaul(Mc)-| A-4 or A-6 ML (surface Good..-.| (@)_-.---- (bedec ee Fair to Good___.| Fair to 
(surface soil) over poor poor. 
soil, sub- ML to CL 
soil, and (subsoil 
substra- and sub- 
tum). stratum). 

Monona A-4 (surface MI (surface Good_.__| @)_------ Gives Fair to Good__.-| Fair to 
(Mn, MnA, soil); over soil); over poor poor. 
MnB,MnB2, ~4 to ML or CL 
MnC, A-7-6 (sub- (subsoil); 

MnC2). -soil); over over 
A-4 or A-6 (substra- 
(substra- tum). 
tum). 

Monona- A-4 to A-6 ML to CL Good to | (3)._.---- (ee (Ossesc5 (() eee )csesz2 
Crofton (surface (surface fair. 
(MCD, soil); over soil, sub- 

MCD3) —4 to soil, and 
A-7-6 (sub- substra- 
soil); over tum), 
A-4 to A-6 
(substra- 
tum), 

Moody and | A-—4 (surface ML (surface Good...) @.------ (1) el Fair to Good..--| Fair to 
Marshall soil); over soil) over poor poor, 
(MMB, A-7-6 (sub- CH (sub- 

MMBz2, soil); over soil, over 

MMC, A-6 to CL (sub- 

MMC2), A~7-6 (sub- stratum). 
stratum). 

Nora and A-4 to A-6 ML to CL Good to |(®)..------ () Fair to...| Good....! Fair to_.- 
Crofton & (surface (surface fair. poor. poor. 
(NCC3, soil); over soil, sub- 

NCD3), -4 to A- soil, and 
7-6 (sub- substra- 
soil and tum). 
substra- 
tum). 

Nora and A-~4 (surface ML (surface (cscs O@naueeds (eee eee (8). (8) eee ()__- ook 
Marshall ¢ soil); over soi]); over 
(NC3, A-6 to A- L or CH 
ND2, 7-6 (sub- (subsoil) ; 

ND3) soil and over 
substra- (substra- 
tum). tum). 


See footnotes at end of table. 


Moderate to 
high suscepti- 
bility to frost 
action; slopes 
erodible. 


Moderate to 
high suscepti- 
bility to frost 
action; slopes 
erodible; sub- 
ject to fre- 
quent flood- 
ing. 


Slopes erodible; 
moderate to 
high suscepti- 
bility to frost 
action. 


Moderate to 
high suscepti- 
bility to frost 
action; slopes 
erodible. 


Moderate to 
high suscepti- 
bility to frost 
action; slopes 
erodible. 


inter pretations—Continued 


Foundations 


Poor to fair bear- 
ing value. 


Very poor to 
good bearing 
value; may 
have piping 
hazard. 


Good to poor 
bearing value. 


Good to poor 
bearing value. 


Very poor to 
good bearing 
value; may 
have piping 
hazard, 


Dikes and 
levees 


Slopes may 


be erodible. 


May require 
flat slopes; 
piping may 


be a hazard. 
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Low dams 


Agricultural 
drainage 


Reservoit |Embankment 


Seepage 
may bea 
problem. 


Seepage 
may bea 
problem, 


Seepage is a 
minor 
problem, 


Seepage 
may be 
moderate 
problem 


Fair to 


Fair stabil- 


Slow surface 
and internal 


ity; may 
drainage. 


require 
flat 
slopes; 
impervi- 
ous, 


Subject to fre- 
good sta- quent flood- 


bility; 


Fair to good| ()_-.-------- 


stability. 


Fair to good| ()_-..------- 


stability; 
flat slopes 
may be 
required; 
imper- 
vious. 


Poor to @eseseteetee 


good sta- 
bility; 
founda- 
tion 
drains 
may be 
required. 


Soil features affecting— Continued 


Field terraces 


Trrigation and diversion 
terraces 
High water- Field terraces 
holding capac- not applica- 
ity. ble; highly 


High water- 
holding capac- 
ity; flooding 
may be a 
problem. 


High water- 
holding capac- 
ity; steeper 
slopes have 
erosion 
problem. 


High water- 
holding capac- 
ity; steep 
slopes cause 
erosion 
hazard. 


High water- 
holding ca- 
pacity; ero- 
sion problem 
on steep 
slopes. 


erodible diver- 
sion terraces. 


Generally field 
terraces not- 
applicable; 
erodible diver- 
sion terraces. 


Highly erodible_ 


Highly erodible; 
irregular 
topography 
may make 
impractical. 


Moderate to 
highly erodi- 
ible; mainte- 
nance may be 
excessive on 
steeper slopes. 


Highly erodible; 
construction 
and mainte- 
nance costs 
may be 
excessive 
on steeper 
slopes, 
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Waterways 


Soil highly erodi- 
ble in deeper 
cuts; vegeta- 
tion may be 
rank and 
maintenance 
costs may be 
excessive. 


Erodible. 


Highly erodible; 
maintenance 
costs may be 
excessive on 
steeper slopes. 


Highly erodible; 
maintenance 
costs may be 
excessive on 
steeper slopes. 


Highly erodible; 
where subsoil 
is exposed, 
maintenance 
costs may be 
high. 


Highly erodible; 
maintenance 
costs may be 
excessive. 


@. 
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Taste 7.—lngineering 


Suitability 


Engineering classification 


Soil features 


affecting— 
Soil series As source of — Of soil material for— 
and map 
symbols : 
Road subgrade 
AASHO Unified Topsoil Sand and Read Highway 
gravel fill location 
Paved Gravel 
Nora and A-4 (surface ML (surface () Sean (Hoc vecos Osesosce Osbszcse (8) le (Oe Oe 

Moody 5 soil); over soil); over 
(NMD2). A-4 to A- CL or CH 

7-6 (sub- (subsoil) 

soil and over CL 

substra- (substra-~ 

tum). tum). 

Onawa (Ou). | A-7-6 (sur- CH (surface Poor_---- Poor_---- @ascksce Fair to Good to | Fair to Moderate to 
face soil); soil); over poor. fair. poor. high suscepti- 
over A-2 to 8M to SC bility to frost 
A-6 (sub- (subsoil and action; slopes 
soil and substra- highly erodi- 
substra- tum). ble; water may 
tum). rise to near 

surface; 4 to 

7 feet fill may 
be required; 
subject to 
frequent 
flooding. 

Onawa and A-4 to A-7-6 | ML to CH @ueceesk Oectaces (S).o2s te (icsecse (1) eens (() een Onsoseeclen sae 

Haynie (surface (surface 
(OH). soil) ; over soil); over 
A-2 to A-6 SM to CL 
(subsoil (subsoil) ; 
and sub- over SM to 
stratum). ML (sub- 
stratum). 
Rauville A-7-6 (sur- CH (surface Fair to OLecsases [.) eer Fair to Good____| Fair to Moderate to 
(Ra). face soil) ; soil); over poor. poor. poor, high suscepti- 
over A-6 or CL or CH bility to frost 
A-7-6 (sub- (subsoil) ; action; water 
soil) ; over over ML table may rise 
A-4 or A-6 or CL (sub- to near sur- 
(substra- stratum). face; 4 to 7 
tum). feet fill may be! 
required; 
slopes erodi- 
ble. 

Riverwash A-2 or A-3...| SW or SM_.._| Poor__... Fair to Menscsce Good. ___| Poor..... Good_....| Subject to fre- 

(Rw). ; poor. quent flood- 
ing; water 
table is high; 
high fill is 
necessary; 
slopes may be 
erodible, 

Salix and A~-4 or A-6 ML or CL Good ta (seis cod @sccuene Fair to Good__-..| Fair to Slopes erodible; 

Volin5(Sv) (surface soil, (surface soil, fair. poor, poor, moderate sus- 
subsoil, and subsoil, and ceptibility to 
substratum) | substratum). frost action. 

I 


See footnotes at end of table. 
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Foundations 


Good to poor 
bearing. value; 
piping may be 
a hazard. 


Very. poor to 
good bearing 
value; piping 
hazard. 


Good to poor 
bearing value; 
may have se- 
vere piping 
hazard. 


Poor to good 
bearing value; 
may be sub- 
ject to piping. 


Dikes and 
levees 


Erodible 
slopes. 


Erodible 
slopes, 


May have 
serious pip- 
ing prob- 
lems; erod- 
ible slopes; 
may need 
slope 
protection. 


Erodible 
slopes; pip- 
ing may be 
a hazard. 


Reservoir 


May have 
some 
seepage 
problem 
when ex- 
cavated 
below 3 
feet. 


Seepage 
may be 
a minor 
problem. 


Low dams 


Soil features affecting—Continued 


Embankment 


Poor to 
good 
stability 
on flat 
slopes; 
imper- 
vious. 


Poor to 
good sta- 
bility; 
may re- 
quire toe 
drains. 


Agricultural 
drainage 


Seasonally 
high water 
table; 
subject to 
occasional 
flooding; 
slow per- 
meability. 


High water 
table; 
subject to 
flooding; 
slow 
internal 
drainage. 


Subject to 
frequent 
flooding; 
rapid per- 
meability. 


Irrigation 


High water- 
holding ca- 
pacity; slow 
intake rate; 
adequate 
drainage is 
necessary. 


Poor drainage 
makes 
irrigation 
impractical, 


Frequent flood- 
ing makes 
irrigation im- 
practical. 


High water- 
holding ca- 
pacity. 


Field terraces 
and diversion 
terraces 


Highly erodible; 
on steeper 
slopes may be 
impractical. 


Field terraces 
generally not 
applicable; 
erodible. 


Waterways 


Highly erodible; 
maintenance 
costs may be 
excessive, 


Erodible; may 
be low in 
fertility. 


(®). 


@). 


@). 


Moderately erod- 
ible; high fer- 
tility makes 
vegetation 
potential good. 
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Taste 7.—Engineering 


Suitability 
Engineering classification Soil features 
affecting— 
Soil series As source of— Of soil material for— 
and map 
symbols 
Sand Road subgrade 
AASHO Unified Topsoil Sand and Road Highway 
gravel fill location 
Paved Gravel 
Sarpy (Sg, A-2 to A-6 SM to ML Fair to Poor t Poor to Good to {| Goodto | Goodto | Low to high 
Sl). (surface soil (surface soil) ; poor. fair. fair. fair. poor. fair. susceptibility 
and subsoil); over SM to frost action; 
over A-2, (subsoil) ; erodible 
A-8, or A-4 over SW or slopes; water 
(substra- SP to SM table may 
tum). (substra- rise to near 
tum). surface; 4 to 
7 feet fill 
required. 
Sharpsburg A-4 or A-6 ML or CL Good..-.| @-.-.---- @ecocsze Fair to__.| Good__..; Fair to.__| High to very 
(Sh). (surface soil (surface goil poor. poor. high suscepti- 
and sub- and sub- bility to frost 
soil); over soil); over action; slopes 
A-6 or A~ CL or CH may be erod- 
7-6 (sub- (substra- ible. 
stratum). tum). 
Sharpsburg A-4 (surface | ML or CL (Qo eeuee (seckece (eect eat (8).-----. (() eee (ene (ese sete Se: 
and Mar- soil); over (surface 
shall (SMA, A-4 to A- soil); over 
SMB, 7-6 (sub- ML to CH 
SMB2, soil and (subsoil) ; 
SMC, substra- over CL or 
SMC2) tum). CH (sub- 
stratum). 
Sp banks | (")----------- @eseseevegcs ()------- (@)------- Qc. (7)------- Msicsees ().------ (2) ----0------- 
Steinauer A-6 or A-7-6 | CL (surface Poor to @rescese (2) ssewed Poor....- Good_.-.] Poor..-.- Low to high 
(StD2). (surface soil, and fair, susceptibility 
soil, subsoil, subsoil) ; to frost action; 
and sub- over CL or slopes erodible. 
stratum). CH (sub- 
stratum). 


1 Sand or sand and gravel may occur at a depth below 8 feet. 
2 Because of position, topography, and slope, or any of these, 
this practice or structure is generally not needed or is not applicable. 


fill), may show a range, for example, good to fair. This 
range is the result of the variation of the soil in the 
rofile. 

Z In general, the soil features were rated nopord ine the 
extent of the problems they might cause during the con- 
struction and maintenance of highways and agricultural 
structures and practices. The soil features shown for a 
given soil were based on the profile of that soil as shown 
in tables 5 and 6. Variations in this profile will change 
the ratings of the soil for use in some structures. 

Frost action is a common engineering peeblem in the 
county because of the high content of silt and clay in 
many of the soils. The ratings for susceptibility to frost 
action shown in the column headed “Highway location” 


3 Sand or sand and gravel generally are not available. 
4No apparent detrimental or especially favorable feature as 
related to construction or maintenance of this practice. 


in table 7 have been estimated on the basis of the texture 
of the surface soil and subsoil. Clays and silts are suscep- 
tible to frost action if the underlying soil layers are 
pervious enough to permit water to rise and form the 
ice lenses. 

Table 8 shows the criteria used for the frost-suscep- 
tibility ratings of the soils for which complete mechanical 
analyses were available. 

Ratings for soils without mechanical analysis data were 
estimated by comparison with soils for which the mechan- 
ical analyses or other properties were known. 

Foundation bearing values and piping hazards have 
been estimated for the part of the profile (as shown in 
table 6) below 3 feet. 
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Low dams Field terraces 
Foundations Dikes and Agricultural Irrigation and diversion Waterways 
levees drainage terraces 
Reservoir [Embankment 
Very good to Subject to Seepage Poor to Seasonally Low water- Field terraces 
poor bearing piping; may be a good sta- high water holding ca- generally not 
value; siltier erodible problem bility; table; avail- pacity; rapid applicable; 
sands may slopes. where ex- founda- ability of intake rate; diversion ter- 
cause piping cavations tion drainage adequate races erod- 
hazard. are deeper drains outlets may drainage ible by wind 
than 3 probably be a prob- necessary. and water 
feet, required, lem. without slope 
protection. 

Fair to poor 2) ha, Bt on ns coro 2 @)eseecceck Fair to good} (*)_.-.------- High water- = |__-.------------+ 

bearing value; stability; holding ca- 

piping may be imper- pacity; slow 
moderate haz- vious. intake rate. 
ard above 45 

inches. 

(Owe ste aw eee eee (ane eee Oncecesn ed (Skotos Oecisecsea, ek Erodible; on Highly erodible 
steeper slopes on steeper or 
maintenance eroded slopes or 
costs may be on both; lacks 
high. fertility; main- 

tenance costs 
may be exces- 
sive. 
eee ee Qsesee-sde56 Oro See C) eases nese () Beene ee eae ee ()--------+---- (). 
Good to poor ¢) eres Mesa ce Fair to @)eeen des gent High water- Highly: erodi- Highly erodible; 
bearing value. good sta- holding ca- ble; on construction 
bility; pacity; slow steeper slopes and mainte- 
imper- intake rate; construction nance costs 
vious on impractical and mainte- may be 
flat because of nance costs excessive. 
slopes. steep slopes. may be 
excessive. 


‘ Interpretations are for both soils in the mapping unit, as these 
soils were not separated in mapping. 
8 Refer to the individual soils to obtain the ratings or soil features 


Soil features affecting construction and maintenance 
of relatively low dikes and levees are shown in table 7. 
Therefore, the information given is for materials in ap- 
proximately the upper 18 inches of the profile only. It is 
assumed that a detailed investigation of sites will need to 
be made for larger works of this kind. ; 

Water is generally held satisfactorily without sealing 
Rei in those reservoirs behind relatively small earth 

ams. Seepage losses are generally low. 

Compacted embankments are generally impervious and 
have fair to good stability. Toe drains may be required. 
Workability of soil materials range from good for clays of 
low or medium plasticity to poor for clays of high plas- 
ticity. 


for the soils in this mapping unit. F 
7 Because of the variable characteristics of this land type, this 
classification or engineering interpretation cannot be given. 


Some of the bottom-land soils have poor natural drain- 
age because of the seasonally high water table or slow 
permeability, or of both. Several of these soils are also 
subject to flooding. Others are quite flat, and runoff is 
slow. Soil permeability, topography, water table condi- 
tions, and available outlets determine the type of agricul- 
tural drainage that can be used effectively. 

Under the column headed “Irrigation,” soil features af- 
fecting available water (water-holding capacity and 
water-intake rate) have been rated. Irrigation hazards 
related to slope are not shown. “The Nebraska Irrigation 
Guide for Central and Eastern Nebraska,” of the Soil 
Conservation Service (September 1959) contains informa- 
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Taste 8.—Criteria used to rate soils for susceptibility to 
frost action? 


Surface soil Subsoil Susceptibility 
rating 
Percentage having 
Percentage having grain size grain size finer 
between 0.074 and 0.005 mm.— | than 0.005 mm.— 
64 or more._.___.----------- Less than 44____.- Very high. 
64 or more___-_-_.------------ 44 or more____.--- High. 
O10 68e5-2 st ascccha lessee Less than 44__-_-- High. 
50 to G8.2222cccsce cee lee 44 or more__._---- Moderate. 
95st0"49.3 2 cae ste eed Less than 50.....- Moderate. 
35 to 49_____---------------- 50.or more__-_---- Low. 
Less than 35 percent (more {| Subsoil not con- | Low. 
than 3 percent finer than sidered. 
0.02 mm.). 
Less than 35 percent (3 percent | Subsoil not con- | Not suscep- 
or less finer than 0,02 mm.). sidered. tible. 


! Data from ‘Control of Soils in Military Construction” (4) were 
used in preparing this table. 


tion on the suitability of various soils and slopes for irri- 
gation and the use of soil amendments. 

The rating for water-holding capacity, under the col- 
umn headed “Irrigation,” is based on the top 4 feet of the 
soil profile. The terms used indicate the amount of water 
held, as follows: 


Water-holding capacity Rating 
More than 8 inches__._-_------.---------~---------+ High. 
6 to 8 inches: 2os222 225 een oie ese teense eeeee Moderate. 
S:to’b:inches. een ot ee eh eo Low. 
Less than 8 inches__..---------.--------------.---~ Very low. 


The intake rate, also shown in the column under “Irri- 
gation,” was indicated only if slow or rapid. A slow in- 
take rate is less than 14 inch per hour; and a rapid intake 
rate is 2 inches or more per hour. If the intake rate was 
not classified, it fell between these two extremes. For all 
soils, the intake rate was based on border or sprinkler irri- 
gation of areas with a plant cover. 

Since a major part of the areas cropped is erodible, field 
terraces are commonly used in this county for soil and 
water conservation. Diversion terraces are used exten- 
sively below terraced or grassland fields to protect lower 
lying soils, as many of these soils, although highly erodi- 
ble, are very productive. Although the slopes of terraces 
generally are erodible in this county, usually the cost of 
maintenance is not extremely high. The steeper slopes, 
however, may be exceptions. Hummocky topography may 
limit the use of field terraces and diversion terraces. 

Waterways are also commonly-used in the county.. The 
hazards in both construction and maintenance of water- 
ways are rated in table 7. The ratings are based upon con- 
struction in highly plastic soils and the hazard of erosion 
after construction, but before vegetation, is established. 
The semihumid climate of the area helps to establish 
vegetation. 


The soils of this county, in general, are not saline nor- 


saline alkali, although some of the bottom-land soils are 
interspersed with very small alkali areas. Because of the 
small areas involved, saline or saline-alkali conditions, as 
they affect engineering practices, have not been rated for 
the soils in the county. 
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At many construction sites, major soil variations may 
occur within the depth of the proposed excavation. Sev- 
eral soil units may be encountered within a short distance. 
The soil maps and profile descriptions, as well as the engi- 
neering data in this section, should be used in planning 
detailed surveys of soils at construction sites. Use of the 
information in the soil survey reports will enable the soils 
engineer to concentrate on the most suitable soil units. 
Thus a minimum number of soil samples will be required 
for laboratory testing, and an adequate soil investigation 
can be made at minimum cost. 


Genesis, Classification, and 
Morphology of Soils 


The purpose of this section is to present the outstanding 
morphologic characteristics of the soils of Washington 
County and to relate them to the factors of soil formation. 
Physical and chemical data are Hmited for these soils, and 
the discussion of soil genesis and morphology is corre- 
spondingly incomplete. In the first part is discussed the 
environment of the soils; in the second, the classification 
of the soils; and in the third, the morphology of the soils. 


Factors of Soil Formation 


Soil is produced by the action of soil-forming processes 
on materials deposited or accumulated by geologic agen- 
cies. The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical compo- 
sition of the parent material; (2) the climate under which 
the soil material has accumulated and existed since accu- 
mulation; (3) the plant and animal life on and in the soil; 
(4) the relief, or lay of the land; and (5) the length of 
time the forces of soil development have acted on the soil 
material. 

Climate and vegetation are active factors of soil genesis. 
They act on the parent material that has accumulated 
through the weathering of rocks and slowly change it into 
a natural body with genetically related horizons. The ef- 
fects of climate and vegetation are conditioned by relief. 
The parent material also affects the kind of profile that can 
be formed, and in extreme cases, determines it almost en- 
tirely, Finally, time is needed for the changing of the par- 
ent material into a soil profile. It may be much or little, 
but some time is always required for horizon differentia- 
tion. Generally, a long time is required for the develop- 
ment of distinct horizons. 

The five factors of soil genesis are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi- 
tions are specified for the other four. Many of the proc- 
esses of soil development are unknown. 


Parent material 


The soils of the county have developed in three kinds of 
parent material—loess, alluvium, and glacial till. The 
soils developed in loess are the most extensive. They are 
the Belfore, Crofton, Monona, Marshall, Moody, Nora, 
and Sharpsburg soils. The major part of the loess is Pe- 
orian and is as much as 100 feet thick (2). The Peorian 
loess is calcareous silt loam to silty clay loam in texture 
and is grayish brown in color. A mantle of more recent, 
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less calcareous loess is thought to cover the terraces and 
parts of the uplands (7,72). 

Alluvium is the second most extensive soil parent mate- 
rial and ranges from clay to sand in texture. The largest 
area of soils developed from alluvium is in the valley of the 
Missouri River. These soils are the Albaton, Carr, 
Haynie, Leshara, Luton, McPaul, Onawa, Rauville, Salix, 
Volin, and Sarpy. The Cass, Judson, and Kennebec soils 
are the most extensive Alluvial soils along the upland 
drains of Bell Creek and the Elkhorn River. 

Silty material of the Loveland age occurs between the 
Peorian loess and Kansan till. Areas of.the material ex- 
posed on the lower slopes are 5 to 10 feet in thickness and 
dark brown in color. As few of the exposed areas are large 
enough to be shown on the map, they are indicated by spot 
symbols, 

Kansan till (3) is the parent material of Burchard and 
Steinauer soils. Little, if any, pre-Peorian weathering is 
evident in these soils. Kansan till isa calcareous clay loam 
that contains some glacial gravel and boulders. 


Climate 


Washington County has a mid-continental subhumid 
climate with moderate temperature. The soils in the 
county have probably developed under a climate similar to 
that of the present. Except for minor variations caused 
by slope or wind, the climate is uniform throughout the 
county. The steeper slopes and those facing south or west 
tend to be less leached because they are drier. The major 
differences in the soils of Washington County are caused 
by factors other than climate. 


Plant and animal life 


Postglacial vegetation in the area that is now Washing- 
ton County was probably forest until about 6,000 years 
ago when grass began to take over (77). Since then, tall 
prairie grasses dominated the nearly level and rolling up- 
lands. Deciduous trees covered the alluvial soils along the 
streams and the steep upland slopes adjacent to the bot- 
tom lands. Several centuries of root growth in the soil 
and the accumulation of vegetative remains on the surface 
have added considerable organic matter to the soil and 
have darkened the surface horizon. The soils developed 
under forest in this county apparently do not have any 
morphological features that set them apart. The upland 
soils developed under forest, however, usually have a thin- 
ner, darkened surface layer. Since many areas of these 
soils are on steeper slopes, the characteristics of this layer 
may not be due entirely to the type of vegetation. 

All forms of plant and animal life contribute to soil for- 
mation. The addition of organic matter and the mixing 
that takes place in the soil depend on the kinds of plants 
and animals present and the environment, which includes 
soil climate. 

The trees that once covered parts of the county have 
been cut for fuel or timber, and the land has been cleared 
for cultivation. Most of the land in prairie grass has 
been plowed and_is now cultivated. As a result of the ac- 
tivities of man, most of the sloping fields have lost from 
one-third to two-thirds or more of the surface horizon. 
If allowed to continue, soil erosion would lower the pro- 
ductive capacity of the soils in the county. 
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Relief 


Many soil differences in the county are caused by relief. 
Relief affects drainage, runoif, erosion, and deposition. 
Slopes differ in gradient, length, shape, and exposure. 
Some or all of these slope characteristics are responsible 
for the differences between soils derived from similar par- 
ent material, ‘such as Burchard and Steinauer, Marshall 
and Crofton, and Belfore and Moody. Steep slopes cause 
rapid runoff; the result of runoff is that little water pene- 
trates the soil and thin soils develop. 

On bottom lands the lack of relief and the need for 
drainage cause differences in soils. The differences be- 
tween Salix and Leshara, Cass and Carr, and Onawa and 
Rauville are examples. 

Time 

The length of time soil materials have been exposed to 
soil-forming processes is important. 

The younger soils of the county have not had time to 
develop differentiating soil horizons. Soils on steep slopes 
constantly lose soil material, and new material is exposed 
to weathering. Most of those on the bottom lands receive 
additional deposits of alluvial sediments, either through 
flooding or through slope wash. 

The loessal materials of the nearly level to sloping up- 
lands have been in place since the last glaciation, which 
was between 8,000 and 10,000 years ago. The Belfore and 
Sharpsburg soils that developed from Peorian loess show 
genetically related horizons in their profile. 

The till from which the Burchard and Steinauer soils 
have been formed was deposited during the Kansas gla- 
cial stage. After the retreat of the glacier, the till was 
weathered and leached and in all probability soils were 
formed over the land surface. Subsequently, however, the 
land surface was dissected byierosion and the soils and. 
much of the leached till were removed, The land surface 
was then mantled generally by Peorian loess and part of 
it was later removed from the more sloping areas to reex- 
pose slightly weathered till. The Burchard and Steinauer 
soils formed from this till are thus the same age or are 
younger than the soils formed from loess, 


Classification of Soils by Higher Categories 


Soils are placed in narrow classes for the organization 
and application of knowledge about their behavior within 
farms, ranches, or counties. They are placed in broad 
classes for study and comparisons of large areas such as 
continents. In the comprehensive system of soil classi- 
fication followed in the ‘United States (2), the soils are 
placed in six categories, one above the other. Beginning at 
the top, the six categories are order, suborder, great soil 
group, family, series, and type. 

In the highest category, the soils of the whole country 
are grouped into three orders, whereas thousands of soil 
types are recognized in the lowest category. The suborder 
and family categories have never been fully developed and 
thus have been little used. Attention has been given large- 
ly to the classification of soils into soil types and series 
within counties or comparable areas and to the subsequent 
grouping of series into great soil groups and orders. Soil 
series, type, and phase are defined in “How Soils are 
Named, Mapped, and Classified” and in the Glossary. 
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Subdivisions of soil types into phases provide finer dis- 
tinctions significant to soil use and management. 

The highest category in the present system of soil classi- 
fication consists of three soil orders, the zonal, intrazonal, 
and azonal (13). The zonal order comprises soils with 
evident, genetically related horizons that reflect the domi- 
nant influence of climate and living organisms in their 
formation. In the intrazonal order are soils with evident, 
genetically related horizons that reflect the dominant in- 
fluence of local factors of parent material, topography, and 
time over the effects of climate and living organisms. In 
the azonal order are soils that Jack distinct, genetically 
related horizons because of one or more of the following-— 
youth of parent materials, resistance of parent materials 
to change, and steep topography. 

In table 9 the soil series are classified by higher cate- 
gories, and their important characteristics are given, Fol- 
lowing the table is a discussion of the morphology of the 
soil series and a description of a typical soil profile for each 
series. The soils are discussed according to order and 
great soil group. 


Great soil groups in Washington County 


A great soil group consists of many soil types that have 

rofiles with major features in common. Every soil type 
in any one great soil group has the same number and kinds 
of definitive horizons, although they need not be ex- 
pressed in every profile to the same degree. Collectively, 
the members of a single great soil group have a wide range 
in many characteristics or properties. They may also 
have a wide range in fertility, tilth, moisture-holding ca- 
pacity, susceptibility to erosion, and other qualities. 

The great soil groups in Washington County are the 
Brunizems, Chernozems, Humic Gley soils, Regosols, and 


Alluvial soils. 
BRUNIZEMS 


The Brunizems are a zonal group of soils with a very 
dark grayish-brown, fairly thick Al horizon when not 
eroded. Horizon boundaries are gradual rather than 
abrupt. Brunizems do not have A2 horizons but have B 
horizons that can be distinguished from the A and C 
horizons by texture, color, or structure. These soils have 
developed ‘in areas of tall grasses where the climate is 
humid and temperate. Carbonates are generally leached 
from the solum of these soils. 

In Washington County the soils classified as Brunizems 
are the Burchard, Marshall, Monona, and Sharpsburg 
series. The Judson, Kennebec, Salix, and Volin are Al- 
luvial soils that intergrade to this group and have a weak- 
ly developed B horizon. 


CHERNOZEMS 


The Chernozems are a zonal group of soils having a 
thick, dark, usually granular surface horizon that is well 
supplied with organic matter. The subsoil is lighter 
colored and in many places is finer textured than the sur- 
face horizon and has stronger structure. In many places 
calcium carbonate hag accumulated in the lower subsoil of 
the silty or clayey soils of this group, but the lime may be 
leached to a greater depth in sandy soils. As Washing- 
ton County is at the eastern edge of the Chernozem soil 
zone, the difference between the Chernozems and Bruni- 
zems in the county is small, The soil series in the Cherno- 
zem great soil group are the Belfore, Moody, and Nora. 
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Taste 9.—-Soil series classified according to soil orders and 
great soil groups and some characteristics that affect 
morphology 


ZONAL 
Great soil group Parent Relief Draina e 
and series material 
Brunizems: 
Burchard -_-- Kansan till...| Rolling to Well drained. 
steep. 
Marshall____-_ Peorian loess_.| Nearly level Well drained. 
to rolling. 
Monona.....- Peorian loess._| Nearly level Well drained. 
, to steep. 
Sharpsburg....] Peorian loess..; Nearly level Well drained. 
to rolling. 
Chernozems: 
elfore...---- Peorian loess_.| Nearly level. .| Well drained. 
Moody... ..-- Peorian loess_.| Gently slop- Well drained. 
ing to roll- 
ing. 
Nora. -------- Peorian loess._| Rolling to Well drained. 
moderately 
steep. 
INTRAZONAL 
Humic Gley soils: 
(c) [cee Clayey allu- Nearly level__| Imperfectly 
vium, drained, 
Lamoure.____- Clayey allu- Nearly level. _| Imperfectly 
vium. drained. 
Luton__-_-.-- Clayey allu- Nearly level_.| Somewhat 
vium, poorly 
drained. 
Rauville_-_---- Silty to clayey | Nearly level_.| Poorly 
alluvium. drained. 
AZONAL 
Regosols: 
rofton_-.---- Peorian loess__| Rolling to Excessively 
steep. drained. 
Steinauer--_-_.- Kansan till.__} Rolling to Excessively 
steep. drained, 
Alluvial soils: 
Albaton...-..- Clayey Nearly level. -| Somewhat 
alluvium. poorly 
drained. 
Carr....------ Sandy Nearly level. _} Imperfectly 
alluvium. drained. 
Cass...------- Sandy Nearly level..| Well drained. 
alluvium. 
Haynie___---- Silty alluvium_} Nearly level._| Imperfectly 
drained. 
Judson____---- Silty alluvium_| Nearly level to| Well drained to 
gently moderately 
sloping. well drained. 
Kennebee----- Silty alluvium_| Nearly level. _| Well drained. 
Leshara...---- Silty alluvium_| Nearly level...) Imperfectly 
drained. 
MePaul.._-.-- Silty alluvium_} Nearly level. .| Moderately 
well drained. 
Onawa_.__---- Clayey Nearly level. .| Somewhat 
alluvium, poorly 
drained. 
Salix_.._---- Silty alluvium_| Nearly level__| Well drained. 
Sarpy__--.---- Sandy Nearly level Well drained, 
alluvium, to hum- 
mocky. 
Volin........- Silty alluvium_| Nearly level_.| Well drained. 
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HUMIC GLEY SOILS 


The Humic Gley soils are in the intrazonal order. They 
occur in this county on the bottom lands. They have a 
thick, dark surface horizon that is high in content of or- 
ganic matter. The subsoil is gleyed where the dark or- 
ganic staining does not mask the color. In many places 
the subsoil or substratum is calcareous. Humic Gley soils 
have developed under tall grass and sedge vegetation and 
are somewhat poorly drained to poorly drained. The 
Humic Gley soils in this county are the Luton, Rauville, 
Lamoure and Colo, The last two soils might be con- 
sidered as intergrading to Alluvial soils. 


REGOSOLS 


Regosols are azonal soils. The soils in this great soil . 


group in the county are the Crofton and Steinauer. They 
are only moderately dark, and as they occur on the steeper 
slopes, they have thin, weakly developed horizons. 


ALLUVIAL SOILS 


The Alluvial soils are azonal’soils that developed in 
Hapoel deposited alluvium. These soils have been weak- 
ly modified by soil-forming processes. The addition of 
organic matter has darkened the surface horizon and is 
about the only evidence of soil formation, Textured stra- 
tification is the most evident profile characteristic. In 
Washington County the Albaton, Carr, Cass, Haynie, Jud- 
son, Kennebec, Leshara, McPaul, Onawa, Salix, Sarpy, 
and Volin soils are in this great soil group. 


Morphology 


This section was prepared for those who need more sci- 
entific information about the soils in the county than is 
given elsewhere in the report. In the following pages, 
each soil series is described, and a detailed profile descrip- 
tion of a soil representative of the series is given. The 
profile descriptions were prepared after studying profiles 
at specific sites in the county. * 

The topography, surface drainage, permeability, vege- 
tation, range in characteristics, and dominant land use of 
the soils are given in the section “Descriptions of the 


Soils.” 
Albaton series 


The Albatons are moderately dark, imperfectly drained 
Alluvial soils in the Brunizem soil zone. These soils are 
deep, have a fine-textured subsoil, and are more than 3 
feet thick over stratified sand and silt. The depth of the 
water table fluctuates; it is from 2 to 5 feet below the sur- 
face. The surface has been occasionally flooded. The 
Albaton soils are on the low bottom lands of the Missouri 
River flood plain and in some places consist of recently 
deposited, fine-textured sediment. 

Profile of Albaton clay in a cultivated field (0.25 mile 
east of the northwest corner of sec. 13, T. 18 N., R. 12 E.) : 


Alp—0O to 4 inches, light olive-gray (5Y 6/2) clay, olive gray 
(5¥ 5/2) when moist; weak, medium, platy struc- 
ture; hard when dry, firm when moist; calcareous; 
abrupt, smooth boundary. 

A12—4 to 12 inches, olive-gray (SY 5/2) clay, dark olive gray 
(5¥ 3/2) when moist; weak, fine, granular structure; 
hard when dry, firm when moist; calcareous; clear, 
smooth boundary. 


AC—12 to 30 inches, pale-olive (5Y 6/3) clay, olive gray 
(5Y¥ 5/2) when moist; moderate, medium and fine, 
granular structure; very hard when dry, very firm 
when moist; calcareous; gradual, smooth boundary. 

C—30 to 40 inches, olive-gray (5Y 5/2) clay, olive gray (SY 
5/2) when moist; streaked and mottled with light 
gray (5Y 7/2), light olive gray (SY 6/2) when moist; 
massive (structureless); very hard when dry, very 
firm when moist; calcareous; a few, fine, distinct iron 
stains; abrupt, wavy boundary. : 

D-—40 to 50 inches, light-gray (10YR 7/2) stratified fine sand 
and silt, light brownish gray (10YR 6/2) when moist. 


Albaton soils vary extremely, both in texture of the sur- 
face. horizon and in profile stratification, Areas mapped 
in this series, however, have a: fine-textured subsoil but 
have significant inclusions of coarser textured soils. 


Belfore series 


The soils of the Belfore series are moderately fine tex- 
tured to fine textured Chernozems of the loessal uplands. 
They are deep, well-drained soils that occur on the nearly 
level ridgetops west of Bell Creek. They have a dark 
silty clay loam surface horizon and a heavy silty clay loam 
subsoil that grades into the parent loess of silty clay loam 
to silt loam. 

Profile of Belfore silty clay loam in a field of wheat 
(400 feet west and 100 feet south of the northeast corner of 
NW, sec. 3, T. 18 N., R. 9 E.; at this location the soil was 
included in an area mapped with Moody silty clay loam; 
analytical data for this Belfore profile in table 10) : 


Alp— to 6 inches, dark grayish-brown (10YR 4/1.5, dry) silty 
clay loam, dark brown (10YR 2/1.5) when moist; 
weak, subangular blocky clods that break to moderate, 
fine and very fine granules; slightly hard when dry, 
friable when moist; no effervescence; abrupt, smooth 
boundary. 

A12—6 to 9 inches, very dark grayish-brown (10YR 3.5/2, dry) 
silty clay loam ; crushes to 10YR 4/3 when moist ; dark 

rown (10XYR 2/1.5) when moist; moderate, medium, 
subangular blocky and weak, medium, platy struc- 
ture in compacted plow layer; hard when dry, friable 
when moist; numerous worm casts; abundant roots; 
no effervescence; clear, smooth boundary. 

B1—9 to 14 inches, dark grayish-brown (10YR 4/2.5, dry) silty 
clay loam; crushes to 10YR 3.5/3 when moist; very 
dark grayish brown (10YR 8/2.5) when moist; mod- 
erate, fine, subangular blocky structure that breaks 
to fine, granular; hard when dry, friable when moist; 
abundant roots; numerous fine pores; few worm 
casts; no effervescence; clear, smooth boundary, 

B21—14 to 20 inches, dark-brown (10YR 4.5/8, dry) silty clay 
loam; crushes to 10YR 4/3 when moist; dark brown 
(10YR 3/3) when moist; weak, medium, prismatic 
structure that breaks to moderate, medium and fine, 
subangular blocky; slightly firm when moist, hard 
when dry; thin, continuous coatings on aggregates; 
numerous, medium and fine pores; few worm casts; 
abundant roots; no effervescence; clear, smootb 

B22—20 alah b 

nehes, brown (10YR 5/3, dry) silty clay loam: 
crushes to 10YR 4/3 when moist; rl brown (10YR 
3.5/3) when moist; moderate, medium and coarse, 
prismatic structure that breaks to moderate, medium 
and fine, subangular blocky; slightly firm when moist, 
hard when dry; thin, continuous coatings on agere- 
gates; numerous, medium and fine pores; few worm 
casts ; abundant roots; no effervescence; clear, smooth 
boundary, 

B23—80 to 42 inches, brown (10YR 5/3, dry) silty clay loam ; 
crushes to 10YR 4/3, when moist; dark grayish brown 
(10XYR 4/2.5) when moist; moderate, coarse, pris- 
matic structure that breaks to weak, medium, sub- 
angular blocky; slightly firm when moist, hard. when 
dry; thin coatings on large aggregates; patchy, thin 
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coatings on smaller aggregates; common, distinct, fine 
mottles of yellowish brown; abundant roots on faces 
of larger aggregates; no effervescence, clear, smooth 
boundary. 

C—42 to 60 inches, brown (10YR 5/3, dry) silty clay loam, 
grayish brown (10YR 4/2.5) when moist; weak, 
coarse, prismatic structure; friable when moist, 
slightly hard when dry; common, faint, fine, yellowish- 
brown mottles; comnion, distinct, fine, gray mottles; 
distinct, fine, few, very dark brown, soft concretions 
of iron and manganese; no effervescence. 


The thickness of the surface horizon varies as much as 
8 inches between the low ridges and swales. The texture 
of the subsoil may range from a medium silty clay loam to 
a light silty clay. The Belfore soils in the counties to the 
west and north have more clay and stronger structure in 
the B horizon than does the profile described. Otherwise, 
the Belfore are relatively uniform soils. 


Burchard series 


The soils of the Burchard series are Brunizems that 
developed on the calcareous till in the rolling to steeply 
rolling uplands. The surface horizon is dark, moderately 
fine textured, and moderately thick. The subsoil is 
browner and somewhat finer textured than the surface 
horizon and has subangular blocky structure. The surface 
horizon and upper subsoil are noncalcareous, but the lower 
subsoil and substratum are calcareous. The Burchard 
soils are scattered throughout the uplands where glacial 
till outcrops along the larger streams. There are areas of 
significant size only in the bluff zone of the Missouri River, 


however. . : 
Profile of Burchard clay loam in a cultivated field 
(north of the center of sec. 32, T. 19 N., R. 11 E.) : 


Alp—0O to 7 inches, dark-gray (10¥YR 4/1, dry) clay loams, 
very dark grayish brown (10YR 3/2) when moist; 
weak, fine and very fine, granular structure; hard 
when dry, friable when moist; noncalcareous ; abrupt, 
smooth boundary. 

A12—7 to 10 inches, dark-gray (10YR 4/1, dry) clay loam, 
very dark brown (10YR 2/2) when moist; weak, fine 
and very fine, granular structure; hard when dry, 
very friable when moist; noncalcareous; clear, wavy 
boundary. 

B1—10 to 14 inches, dark grayish-brown (10YR 4/2, dry) clay 
loam, dark brown (10¥R 3/3) when moist; moderate, 
fine and medium, granular structure; hard when dry, 
friable when moist; nonecaleareous; clear, wavy 
boundary. 

B21—14 to 18 inches, dark grayish-brown (10YR 4/2, dry) 
clay loam, very dark grayish brown (10Y¥R 3.5/2) 
when moist; weak, coarse, prismatic structure that 
breaks to moderate, fine and very fine granular; hard 
when dry, friable when moist; noncaleareous; clear, 
‘wavy boundary. 

B22—18 to 26 inches, brown (10YR 5/3, dry) clay loam, dark 
grayish brown (10¥R 4/2) when moist; weak, coarse, 
prismatic structure that breaks to weak, fine, sub- 
angular blocky; hard when dry, friable when moist ; 
noncaleareous; clear, wavy boundary. 

B8ca—26 to 34 inches, light brownish-gray (10YR 6/2, dry) 
elay loam, brown (10¥R 5/3) when moist; weak, 
medium and coarse, subangular blocky structure that 
breaks to moderate, fine, granular; hard when dry, 
friable when moist; violent effervescence; common, 
faint, yellowish-brown and gray mottlings; numerous 
lime concretions; clear, wavy boundary. 

C—84 to 60 inches, light brownish-gray (2.5Y 6/2, dry) clay 
loam to light clay, grayish brown (2.5Y 5/2) when 
moist; massive (structureless) ; hard when dry, firm 
when moist; violent effervescence; many, coarse, 
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prominent yellowish-brown to brown mottles and few 
dark-brown to black mottles; iron and manganese 
concretions are present. 


The surface horizon varies in thickness and texture with 
the slope and amount of erosion. Loss of soil from the 
surface horizon has reduced the content of organic matter 
and has changed the texture from a friable light clay loam 
to a firm heavy clay loam. 


Carr series 


The Carr series consists of deep, moderately coarse, 
imperfectly drained Alluvial soils of the low bottom lands 
along the Missouri River. In the past they have been 
flooded almost annually, and the surface horizon is made 
up of recently deposited, calcareous sandy material. In 
many places this material is over medium- to coarse-tex- 
tured buried soils. 

Profile of Carr fine sandy loam in a cultivated field 
(0.2 mile south and 0.2 mile east of the northwest corner 
of sec. 17, T. 18 N., R12 E.): 


Alp—0 to 7 inches, pale-brown (10YR 6/3, dry) fine sandy 
loam, grayish brown (10YR 5/2) when moist; weak, 
very fine, crumb structure; soft when dry, very friable 
when moist; moderately calcareous; abrupt, smooth 
boundary. 

AC—7 to 22 inches, grayish-brown (2.5Y 5/2, dry) fine sandy 
loam, dark grayish brown (2.5Y 4/2) when moist: 
weak, fine, crumb structure; soft when dry, very 
friable when moist; strongly calcareous; clear, 
smooth boundary. 

C1—22 to 28 inches, grayish-brown (2.5Y 5/2, dry) fine sandy 
loam, dark grayish brown (2.5Y 4/2) when moist; 
massive (structureless) ; soft when dry, very friable 
when moist; strongly calcareous; clear, wavy bound- 


ary. 

O2—28 to 44 inches, dark grayish-brown (2.5Y 4/2, dry) very 
fine sandy loam, very dark grayish brown (2.5Y 3/2) 
when moist; massive (structureless) ; strongly calear- 
eous; clear wavy boundary. (This horizon may be 
the surface horizon of a former soil.) 

C3—44 to 50 inches, grayish-brown (2.5Y 5/2, dry) very fine 
sandy loam, dark grayish brown (2.5Y 4/2) when 
moist; stratified with fine sandy loam; massive 
(structureless) ; strongly calcareous; these soils are 
usually not mottled. 

The texture of the surface horizon is quite variable, and 
the profile is stratified in many places because of recent 
deposition. Small areas of finer textured Albaton and 
Onawa soils in old channels, or of Sarpy soils on ridges, 
are included with the Carr soils. 


Cass series 


The Cass series consists of dark, immature Alluvial 
soils on the well-drained part of the Elkhorn River 
bottom lands. They formed in nearly level, recent 
sandy deposits that are usually underlain at a depth be- 
tween 3 and 10 feet by sand or mixed sand and gravel. 
There is little or no lime in the profile. Mottles may be 
present in the lower part of the subsoil. 

Profile of Cass loam in a cornfield (800 feet north and 
830 feet east of the southwest corner of sec, 8, T. 18 N., 
R.9E.): 

Alp—0O to 7 inches, dark-gray (10YR 4/1, dry) loam, very 
‘dark gray (10YR 3/1) when moist; weak, fine, granu- 
lar structure; slightly hard when dry, friable when 
moist; noncalcareous; abrupt, smooth boundary. 

A12—7 to 14 inches, very dark grayish-brown (10YR 8/2, dry) 
loam, very dark brown (10Y¥R 2/2) when moist; 
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weak, fine, granular structure; slightly hard when 
dry, friable when moist; noncalcareous; clear wavy 
boundary. 

C1—1¢ to 42 inches, grayish-brown (10YR 5/2, dry) fine sandy 
loam, dark gray (10YR 4/1) when moist; weak, 
coarse, prismatic structure that breaks to weak, coarse, 
granular; soft when dry, very friable when moist; a 
few fine, faint, reddish-brown mottles ; nonealcareous ; 
abrupt, smooth boundary. 

C2—42 to 50 inches, light-gray (10YR 6/1, dry) fine sand, 
grayish brown (10YR 5/2) when moist; single grain; 
loose when dry and moist; noncaleareous; clear, 
wavy boundary. 

C3—i0 to 60 inches -++, light brownish-gray (10YR 6/2, dry) 
sand, grayish brown (1OYR 5/2) when dry; single 
grain. 

The principal variations in the Cass soils are in the 
thickness of the dark surface horizon and in the color and 


thickness of the layer transitional to the substratum. 


Colo series 


The Colo series consists of imperfectly drained soils 
that formed in moderately fine textured material along 
the larger drains in the uplands. These are Humic Gley 
soils and are largely in the Brunizem soil zone. They 
have developed in material washed from the loessal up- 
lands. They are generally noncalcareous, but a few large, 
irregular lime concretions may be present in the lower 
part of the profile. 

Profile of Colo silty clay loam in a cultivated field 
(0.85 mile north and 300 feet east of the southwest corner 
of sec. 19, T. 18 N., R. 10 FE.) : 

Aip—0 to 6 inches, dark-gray (10YR 4/1, dry) silty clay loam, 
black (10YR 2/1) when moist; weak, fine, granular 
structure; friable when moist, slightly hard when 
dry; nonealeareous; abrupt, smooth boundary. 

Al1—6 to 14 inches, dark-gray (10YR 4/1, dry) silty clay 
loam, black (1OYR 2/1) when moist; moderate, fine, 
granular structure; friable when moist, slightly hard 
when dry; nonealeareous; clear, smooth boundary. 

A12—14 to 24 inches, dark-gray (10YR 4/1, dry) silty clay 
loam, black (10YR 2/1) when moist; strong, fine, 
granular structure; hard when dry, firm when moist; 
noncaleareous ; clear, wavy boundary. 

AC—24 to 36 inches, dark-gray (10YR 4/1, dry) silty clay 
loam, very dark gray (10YR 3/1) when moist; weak, 
fine, granular structure; very firm when moist, hard 
when dry; noncaleareous; gradual, wavy boundary. 

C—36 to 50 inches, gray (10YR 5/1, dry) silty clay, very dark 
gray (10YR 3/1) when moist; massive (structure- 
less) ; very firm when moist, very hard when dry : non- 
calcareous ; few, fine, faint yellowish-brown mottlings. 

The surface soil ranges from 20 to 30 inches in thick- 
ness, The depth to underlying silty clay or clay horizon 
ranges from 30 to 50 inches. The substratum ‘has con- 
siderable variation in color, depth, and texture, as well as 
in amount of lime. 


Crofton series 


Crofton soils are deep and silty Regosols that have a 
thin, moderately dark surface horizon and little profile 
development. They occur in the uplands on rolling to 
steep slopes, primarily in the Missouri River bluff zone 
and also on the slopes that slant into the Elkhorn River 
bottom lands. They are excessively drained and may have 
lime near the surface. 

The Crofton soils: are associated with Monona and 
Steinauer soils in the bluff zones and with Nora and Moody 
soils in the rest of the county. They have a thinner, 
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lighter colored surface horizon than the Monona soils and 
have lime higher in the profile. They ave coarser textured 
than the Stemauer and Burchard soils, which developed in 
clay loam till. Crofton soils have a thinner, lighter colored 
surface horizon and Jess profile development than the Nora 
and Moody soils, and they occur on steeper slopes. 
Crofton soils are similar to the Ida soils of western Town. 

Profile of Crofton silt loam, 18 to 30 percent slopes, 
native pasture (0.35 mile north and 25 feet east of the cen- 
ter of sec. 31, T. 18 N., R.12 E.) : 


Al—O to 6 inches, grayish-brown (10YR 5/2, dry) silt loam, 
very dark grayish brown (10YR 8/2) when moist; 
weak, fine, granular structure; very friable when 
moist, soft when dry; noncaleareous ; abrupt, smooth 
boundary. 

AC—6 to 12 inches, brown (10YR 5/3, dry) silt loam, dark 
brown (10YR 3/3) when moist; weak, fine, granular 
structure; very friable when moist, soft when dry; 
noncaleareous; clear, smooth boundary. 

Ci—12 to 26 inches, light yellowish-brown (10YR 6/4, dry) 
silt loam, yellowish brown (10¥R 5/4) when moist ; 
weak, coarse, prismatic strueture that breaks to mod- 
erate, fine and medium, granular structure; very fri- 
able when moist; soft when dry ; strong effervescence ; 
clear, wavy boundary. 

C2—26 to 60 inches, light yellowish-brown (2.5Y¥ 6/4, dry) silt 
loam, light olive brown (2.5¥ 5/4) when moist; weak, 
coarse, prismatic structure that breaks to massive ; 
yery friable when moist, soft when dry; violent effer- 
vescence. 

There is considerable variation in the Crofton soils in 
depth to lime and the amount of lime. Some of the most 
recent loess is only slightly calcareous. The surface hori- 
zon varies greatly in thickness and color, depending on the 
erosion that has taken place. 


Haynie series 


The Haynie series consists of nearly level, imper- 
fectly drained, moderately dark colored Alluvial soils. 
These soils have formed in sediments recently deposited 
by the Missouri River. The floods of recent years have de- 
posited material on most areas of these soils. In many 
places the Haynie soils are stratified with moderately fine 
textured and moderately sandy materials. They are usu- 
ally calcareous throughout the profile. 

Profile of Haynie silt loam in a cultivated field near the 
riverbank (0.5 mile east and 0.25 mile north of the south- 
west corner of sec. 17, T.18N., R. 12 E.): 


Alp—0O to 8 inches, light brownish-gray (1OYR 6/2, dry) silt 
loam, very dark grayish brown (10Y¥R 3/2) when 
moist; weak, very fine, granular structure; strongly 
calcareous; very friable when moist; abrupt, smooth 
boundary. 

AC—S8 to 22 inches, light brownish-gray (10YR 6/2, dry) silt 
loam, dark grayish brown (10Y¥R 4/2) when moist; 
weak, fine, granular structure; very friable when 
moist; strongly calcareous ; clear, wavy boundary, 

C1—22 to 40 inches, light brownish-gray (10YR 6/2, dry) very 
fine sandy loam, grayish brown (10YR 5/2) when 
moist; massive (structureless); very friable when 
moist; slightly calcareous; clear, wavy boundary. 

C2—40 to 50 inches, light brownish-gray (10YR 6/2, dry) very 
fine sandy loam, brown (10¥R 5/3) when moist; 
weak, very fine, granular structure; very friable when 
moist ; strongly calcareous. 


Variations in the thickness and texture of the surface 
horizon are common. Although on the average the sub- 
soil is. medium textured, it contains strata of sandy loam 
in numerous places. 
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Judson series 


The Judson series consists of immature soils that devel- 
oped from colluvial-alluvial material. These are Alluvial 
soils in the Brunizem soil.zone. They have deep, dark- 
colored, noncalcareous, silty profiles. They have devel- 
oped on nearly level to gentle slopes in the silty material 
that washed downslope, usually from loessal uplands. 

Profile of Judson silt loam in a cultivated field (500 feet 
north and 1,100 feet west of the southeast corner of sec, 14, 
T.19 N.,R.10E.) ; 


Alp—O to 8 inches, dark-gray (10YR 4/1, dry) silt loam, black 
(10YR 2/1) when moist; weak, fine, granular struc- 
ture; very friable when moist, slightly hard when dry ; 
noncaleareous ; abrupt, smooth boundary. 

A1—8 to 20 inehes, dark-gray (10YR 4/1, dry) silt loam, black 
(OYR 2/1) when moist; moderate, fine, granular 
structure; very friable when moist, slightly hard when 
dry ; noncalcareous ; abrupt, smooth boundary. 

AC—20 to 28 inches, grayish-brown (10YR 5/2, dry) silt loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, coarse, subangular blocky structure that breaks 
to moderate, fine and medium, granular; slightly fri- 
able when moist, slightly hard when dry; noncal- 
careous; gradual, smooth boundary. 

C1—28 to 44 inches, grayish-brown (LOYR 5/2, dry), light silty 
clay loam, dark grayish brown ( 10YR 4/2) when 
moist; weak, coarse, subangular blocky structure that 
breaks to weak, fine, granular; very friable when 
moist, slightly hard when dry; noncalcareous; mate- 
rials from horizon above mixed throughout this hori- 
zon; gradual, smooth boundary. 

C2—44. to 60 inches, light brownish-gray (10YR 6/2, dry) silty 
clay loam, dark brown (10¥R 4/3) when moist; mas- 
sive (structureless) ; very friable when moist, slightly 
hard when dry; noncalcareous; many fine, distinct 
reddish-brown and gray mottles. 


The principal variations in these soils are in the thick- 
ness of the surface horizon. 


Kennebec series 


The Kennebec series consists of well-drained Alluvial 
soils. These are young soils that have developed through 
slow accumulation of dark silty material along the up- 
land drains. The Kennebec soils show little horizona- 
tion, are stratified in many places, and are usually non- 
calcareous. 

Profile of Kennebec silt loam in a cultivated field (0.25 
mile east and 75 feet south of the northwest corner of sec. 


13,T.19 N., R.10 E.) : 


Alp—0 to 6 inches, very dark grayish-brown ( 10YR 3/2, dry) 
silt loam, very dark brown (10YR 2/2) when moist; 
weak, fine, granular structure; very friable when 
moist, slightly hard when dry; noncaleareous; abrupt, 
smooth boundary. 

A1—6 to 15 inches, very dark gray (10YR 3/1, dry) silt loam, 
very dark brown (10YR 2/2) when moist; weak, 
coarse, subangular blocky structure that breaks to 
moderate, fine and medium, granular; slightly hard 
when dry, very friable when moist; noncalcareous ; 
clear, smooth boundary. 

AC—15 to 30 inches, dark grayish-brown (1OYR 4/2, dry) silt 
loam, dark brown (10YR 3/3) when moist; weak, 
coarse, subangular blocky strueture that breaks to 
moderate, fine and medium, granular; very friable 
when moist, slightly hard when dry; noncalcareous ; 
clear, smooth boundary. 

C1—30 to 48 inches, grayish-brown (10YR 5/2, dry) silt loam, 
dark brown (10YR 4/3) when moist; weak, fine, 
granular structure; very friable when moist, slightly 
hard when dry; nonecaleareous; abrupt, smooth 
boundary. 


C2—48 to 60 inches +-, light brownish-gray (1LOYR 6/2, dry) 
silt loam, dark brown (10YR 4/3) when moist; mas- 
sive (structureless) ; very friable when moist, slightly 
hard when dry; gray and yellowish-brown mottles; 
noncalcareous, 


These soils vary mainly in having stratification and 
overflow deposits in some areas. Some of the high-lying 
areas show evidence of profile development. In some 
Ses fine-textured strata are in the lower part of the 
profile. 


Lamoure series 


The Lamoure series consists of imperfectly drained, 
nearly level soils that developed in alluvial material. 
These are considered Humic Gley soils, but in many 
places the high content of organic matter masks any gley- 
ing that is present. The Lamoure soils are generally cal- 
careous below the A horizon, and in places they are cal- 
careous to the surface. : 

Profile of Lamoure silty clay loam in a cultivated field 
(0.1 mile east and 50 feet south of the northwest, corner 
of sec. 14, T. 18 N., R.9 BE.) : 


Alp—o to 8 inches, very dark gray (10YR 3/1, dry) silty clay 
loam, black (10YR 2/1) when moist; moderate, fine, 
granular structure; friable when moist, slightly hard 
when dry; noncalcareous; abrupt, smooth boundary. 

A12—8 to 16 inches, very dark gray (10YR 3/1, dry) silty clay 
loam, black (10YR 2/1) when moist; weak, coarse, 
subangular blocky structure that breaks to moderate, 
fine, granular; friable when moist, slightly hard when 
dry; clear, smooth boundary. 

AC—16 to 35 inches, dark-gray (10YR 4/1, dry), heavy silty 
clay loam, black (10YR 2/1) when moist; strong, fine, 
subangular blocky structure; firm when moist, hard 
when dry; strongly calcareous; abrupt, smooth 
boundary. 

C—835 to 60 inches +, dark-gray (10YR 4/1, dry) silty clay. 
very dark gray (10YR 8/1) when moist; massive 
(structureless); many fine, distinct gray mottles; 
firm when moist, hard when dry; strongly calcareous. 


These soils vary in thickness of horizon, in color, and in 
depth to lime. 

The Lamoure soils are not shown as separate mapping 
units on the detailed soil map. Areas of the Lamoure 
soils were so intimately associated with areas of the Colo 
soils that the two kinds of soil were mapped together as 
a. complex. 


Leshara series 


The Leshara series consists of imperfectly drained, 
medium-textured Alluvial soils. They occur on the nearly 
level bottom Jands along the Elkhorn and Missouri Rivers. 
The Leshara soils are noncalcareous, but in some areas 
may have a small amount of lime in the lower profile. 

Profile of Leshara silt loam in a cultivated hela (0.25 
mile west of the center of sec, 18, T. 17 N., R. 9 W.): 


Alp—0 to 10 inches, dark-gray (10YR 4/1, dry)-.silt loam, black 
(10YR 2/1) when moist; weak, fine and medium, 
granular structure; very friable when moist, soft 
when dry; nonealeareous; abrupt, smooth boundary. 

A12——10 to 24 inches, grayish-brown (10YR 5/2, dry) very fine 
sandy loam, very dark gray (10YR 3/1) when moist; 
moderate, fine, granular structure; soft when dry, 
very friable when moist; noncalcareous; clear, wavy 
boundary. 

C1—-24 to 46 inches, grayish-brown (10YR 5/2, dry) very fine 
sandy loam, dark grayish brown (10¥R 4/2) when 
moist; massive (structureless); very friable when 
moist, soft when dry; noncalcareous; few, fine, faint 
reddish-brown mottles; clear, wavy boundary. 
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C2—46 to 60 inches, light brownish-gray (10YR 6/2, dry) 
horizon that is stratified with very fine sandy loam, 
silt loam, and fine sand; light gray (10YR 4/1) when 
moist; massive (structureless); very friable when 
moist, soft when dry; slightly calcareous; few, fine, 
faint, reddish-brown mottles, 


The Leshara soils have a medium-textured subsoil. 
Areas mapped as a complex with Luton clay have a clay 
surface horizon. Where adjacent to areas of Luton clay, 
the Leshara soils havea clay substratum. 


Luton series 


The Luton series consists of fine-textured soils that de- 
veloped in clayey alluvium on the high bottom lands along 
the Missouri River and Bell Creek. These are Humic 
Gley soils, They may be flooded occasionally, and, be- 
cause of nearly level slopes and slow permeability, they 
drain slowly. These soils are mostly alkaline, but in nu- 
merous places they are calcareous, especially in the sub- 
stratum. 

Profile of Luton clay in a cultivated field of wheat (300 
feet east and 100 feet south of the northwest corner of sec. 
10, T. 19 N., R. 11 E.; analytical data for this Luton profile 
in table 10) : 


Alp—0O to 5 inches, dark-gray (2.5Y 4/1, dry) clay, very dark 
gray (2.5Y 3/1) when moist; strong, medium and fine, 
granular structure; firm when moist, hard when dry; 
weak effervescence; abrupt, smooth boundary, 

A12—5 to 9 inches, dark-gray (2.5¥ 4/1, dry) clay, very dark 
grayish brown (2.5Y 3/2) when moist; strong, me- 
dium and fine, granular structure; firm when moist, 
hard when dry ; weak effervescence; a few, small frag- 
ments of snail shells throughout and a few, fine flecks 
of segregated lime in lower inch; abrupt, smooth 
boundary. 

Alb—9 to 12 inches, very dark gray (2.5Y 3/1, dry) clay, very 
dark gray (2.5Y 3/1) when moist; moderate, medium 
and fine, blocky structure that breaks to strong, fine 
granular; firm when moist, very hard when dry; non- 
caleareous matrix with an occasional fleck of segre- 
gated lime; clear, smooth boundary. 

Cb—-12 to 16 inches, very dark gray (2.5¥ 3/0, dry) clay, very 
dark grayish brown (2.5¥ 3/2) when moist; moder- 
ate, medium, blocky structure that breaks to fine and 
very fine angular blocks; weak to strong efferves- 
cence; numerous, fine, white spots of segregated cal- 
cium carbonate; few, calcareous shell fragments; 
common, medium, distinct, yellowish-brown mottles: 
abrupt, smooth boundary. 

Alb2—16 to 26 inches, dark-gray (2.5Y 4/0, dry) clay, black 
(2.5¥ 2/1) when moist; strong, medium and fine, 
angular blocky structure; very firm when moist, very 
hard when dry; common, fine, distinct, yellowish- 
brown and reddish-brown mottles; lower part of hori- 
zon somewhat mixed with horizon below; no efferves- 
cence; an occasional iron-manganese pellet, 4% to 14 
inch in diameter; clear, smooth boundary. 

Cb2—26 to 38 inches, dark-gray (2.5Y 4/0, dry) clay, very dark 
grayish brown (2.5Y 3/2) when moist; moderate, 
coarse, prismatic structure that breaks to strong, me- 
dium, blocky; very firm when moist, very hard when 
dry ; common, medium and coarse, distinct, yellowish- 
brown mottles; no effervescence except on an occa- 
sional firm spot of segregated lime in lower 2 inches 
of this horizon ; clear, smooth boundary. 

Alb8—38 to 46 inches, very dark gray (2.5Y 8/0, dry) clay, 
black (2.5Y 2/1) when moist; moderate, medium, 
prismatic structure that breaks to strong, medium and 
fine, blocky; very firm when moist, very hard when 
dry; in moist areas aggregates have shiny coats; ma- 
trix nonealeareous; few, fine and medium, hard con- 
cretions of lime; some faint, yellowish-brown mot- 
tling but most mottling marked by dark color ; abrupt, 
wavy boundary. 


Cgea—46 to 60 inches, consists of several thin horizons of dark 
(2.5¥ 2/1, moist) moist clay and very dark grayish 
brown (2.5Y 8/2) moist clay; these horizons are 
caused by periods of thin deposition and intervals of 
soil development; strong, medium and. fine, blocky 
structure; very firm when moist, plastic when wet; 
strong effervescence; numerous, fine to coarse spots 
of segregated lime; few, distinct, fine and medium, 
yellowish-brown mottles; entire horizon appears to 
be gleyed; free water at a depth of about 68 inches. 


The surface horizon of some of the Luton soils in this 
county, as well as elsewhere in Nebraska, is thicker and 
darker than that of the profile described. It varies in 
thickness and color with small changes in drainage. Also 
buried soils in some of the Luton soils are less prominent 
than described. The depth to lime and the form of the 
Jime in the soil depends on the length of time the soil has 
been in place. 


Marshall series 


The soils of the Marshall series are deep, medium to 
moderately fine textured Brunizems. They occur in the 


' gently sloping to rolling parts of the loessal uplands be- 


tween Bell Creek and the Missouri River bluff zone. They 
have a dark surface horizon and a brown, moderately fine 
textured subsoil. Their solum is normally lime free, but 
some lime is present in places in the loessal substratum. 
The Marshall soils have adequate surface and internal 
drainage. 

Profile of Marshall silty clay loam in a field of oats and 
sweetclover (450 feet west and 110 feet north of southeast 
corner of SW, sec. 29, T. 17 N., R. 11 E.; analytical data 
for this Marshall profile in table 10) : 


Alp—0 to 7 inches, dark-brown (10YR 3/3, dry) silty clay 
loam, very dark brown (10YR 2/2) when moist; weak, 
fine to very fine, granular structure; hard when dry 
and very friable when moist; some worm casts and 
channeling ; fragments of lime that was added to this 
field 1 year ago can be seen; effervescence only on 
these fragments; clear, smooth lower boundary. 

B21—7 to 15 inches, brown (10YR 4/3, dry) silty clay loam, 
dark brown (10X¥R 3/3) when moist ; moderate, coarse, 
prismatic structure that breaks to moderate, fine and 
very fine, blocky; faces of blocky peds are shiny brown 
but when crushed are yellowish brown (10YR 5/4) 
when dry; some worm casts and channeling; roots 
thick in this horizon; clear, wavy lower, boundary. 

B22—15 to 25 inches, brown (10YR 5/8, dry) silty clay loam, 
brown (10YR 4/3) when moist; moderate, coarse and 
medium, prismatic structure that breaks to moderate, 
fine and very fine, blocky; faces of blocks and prisms 
have a brown, shiny coating but when crushed are a 
light yellowish brown (10YR 6/4) when dry; hard 
when dry and friable when moist; many fine pores, 
channels, and worm casts; clear, wavy lower boundary. 

B23-—25 to 37 inches, pale-brown (10YR 6/38, dry) silty clay 
loam, brown (10¥R 5/3) when moist; weak, coarse 
and medium, prismatic structure that breaks to weak, 
coarse and medium, blocky ; faces of blocks are shiny ; 
hard when dry, friable when moist; many small open- 
ings or channels plus worm casts; distinct, medium, 
yellowish-brown and gray mottles; some small to me- 
dium, iron and manganese concretions; many brown 
to black specks of iron or manganese; clear, wavy 
lower boundary. 

B38—87 to 47 inches, pale-brown (10YR 6/8, dry) silty clay 
loam; weak, medium to coarse, prismatic structure 
that breaks to weak, coarse and medium, blocky; hard 
when dry, very friable when moist; entire matrix 
mottled with gray and yellowish brown so that basic 
color of matrix is hard to determine; many small and 
large iron ‘stains and many rusty brown to black, 
small specks; gradual, irregular lower boundary, 


66 SOIL SURVEY SERIES 1957, NO. 19 


C—47 to 60 inches, pale-brown (10YR 6/3, dry), light silty 
clay loam; slightly hard when dry, very friable when 
moist; weak, coarse, prismatic structure to massive; 
entire matrix so mottled with gray and yellowish 
brown that basic color is difficult to determine; many 
coarse, distinct mottles; many pores or small channels 
or openings throughout matrix; many small, brown- 
ish-black and black, iron and manganese specks; 
worm casts or insect workings scattered throughout 
matrix. 

This soil profile is a good example of the Marshall soils 
in Washington County. It is also characteristic of the 
Marshall soils in Nebraska. 

Most of the variations in the Marshall soils are in the 
thickness of the horizons, particularly the surface horizon. 


McPaul series 


The McPaul series consists of deep, medium-textured 
Alluvial soils. These soils occur along the nearly level, 
upland drains, where light-colored material from the up- 
lands covers the dark bottom-land soils. A few areas, how- 
ever, are along the edge of the river bottoms, where fans 
of light-colored wash from the uplands covered medium- 
textured bottom-land soils, The McPaul soils developed 
from overwash that was deposited on the Kennebec and 
Leshara soils. They developed in much the same way as 
Luton silt loam, overwash. 

Profile of McPaul silt loam in a cultivated field (0.4 
mile east and 100 feet south of the northwest corner of 
sec, 32, T.20N.,R.11 E.): 

Aip—O to 8 inches, dark grayish-brown (10¥R 4.5/2, dry) silt 
loam, very dark gray (10YR 3/1) when moist; weak, 
fine, granular structure; friable when moist, slightly 
hard when dry; noncalecareous; abrupt, smooth 
boundary, 

A12—8 to 18 inches, very dark grayish-brown (10YR 3/2, dry) 
silt loam, black (10¥R 2/1) when moist; moderate, 
fine, granular structure; friable when moist, slightly 
hard when dry; noncaleareous; clear, wavy boundary. 

AC-—18 to 80 inches, dark grayish-brown (10YR 4/2, dry) silt 
loam, very dark gray (10YR 3/1) when moist; mod- 
erate, medium, granular structure; friable when 
moist, slightly hard when dry; nonealeareous; clear, 
wavy boundary. 

C-—-30 to 54 inches +, light brownish-gray (10YR 6/2, dry) 
very fine sandy loam, grayish brown (10YR 5/2) 
when moist; weak, fine, granular structure; very fri- 
able when moist, soft when dry; slight effervescence. 

The dark surface soil in the profile described is a little 
deeper than that of most of the McPaul soils. Most of 
these soils have light-colored, recent alluvium, 1 to 2 feet 
thick, over the surface. 


Monona series 


Soils of the Monona series are medium-textured, well- 
drained minimal Brunizems of the loessal uplands. They 
occur on nearly level to steep slopes in the eastern one- 
third of the uplands and on the steep slopes between the 
nearly level uplands and the Elkhorn River bottom lands. 
In uneroded areas they have a moderately thick to thick 
silt loam surface horizon and a weakly developed, brown 
subsoil over a lighter colored, medium-textured, near- 
neutral substratum that is mottled in places. 

Profile of Monona silt loam in a field of oats (0.2 mile 
west and 1,200 feet south of northeast corner of NW1, sec. 
18, T. 17 N., R. 12 E.; analytical data for this Monona 
profile in table 10) : 


Alp—0 to 6 inches, dark-brown (10OYR 4/3, moist) silt loam; 
weak, very fine, crumb structure; slightly hard when 
dry, very friable when moist; many fine roots in this 
material; abrupt; smooth lower boundary. 

A12—6 to 9 inches, very dark grayish-brown (10YR 8/2, moist) 
silt loam, crushed color is 4/2; moderate, fine and very 
fine, granular structure; slightly hard when dry, very 
friable when moist; full of worm casts and many fine 
openings or small channels; granules have thin, shiny, 
dark-brown coating. 

B1—9 to 18 inches, dark grayish-brown (10¥R 4.5/2, dry), 
heavy silt loam, very dark grayish brown (10YR 3/2) 
when moist; moderate, fine and very fine, subangular 
blocky structure; slightly hard when dry, very fri- 
able when moist; dark shiny coatings on faces of 
blocks; worm casts numerous; many fine pores, open- 
ings, or channels; clear, wavy lower boundary. 

B21—13 to 22 inches, brown (10YR 5/3, dry), heavy silt loam, 
dark brown (10¥R 3.5/3) when moist; moderate, 
fine and very fine, subangular blocky structure; dark 
coatings on faces of blocks; hard when dry, very fri- 
able when moist; worm casts throughout this layer; 
many fine openings and channels; gradual, wavy 
lower boundary. : 

B22—22 to 84 inches, yellowish-brown (10YR 5/4, dry), light 
silty clay loam, dark yellowish brown (10YR 4/4) 
when moist; weak, coarse, prismatic structure that 
breaks to weak, fine and very fine, subangular blocky; 
worm casts and many fine openings or channels 
throughout; gradual, wavy lower boundary. 

B3—34 to 48 inches, light yellowish-brown (10YR 6/4, dry) 
silt loam; moderate, coarse, prismatic structure that 
breaks to medium and fine, angular blocky; some 
worm casts and many fine openings and channels; 
common, distinct, gray and yellowish-brown mottles; 
few, dark, iron or manganese concretions through- 
out; gradual, wavy lower boundary. 

C—48 to 60 inches, light yellowish-brown (10YR 6/4, dry) silt 
loam; weak, coarse, prismatic structure; shiny brown 
surfaces on faces of prisms; entire matrix has gray 
and yellowish-brown mottles, so that basic color is 
difficult to determine; mottles distinet and medium 
sized; matrix is full of fine pores or openings; some 
dark-brown concretions of iron; few, fine, manganese 
concretions throughout. 


There is more evidence of horizonation in the profile 
described than in Monona soils on steeper slopes. The 
texture of the Monona soils ranges from silt loam to light 
silty clay loam. It varies from one horizon to another 
and from place to place within the county. 

The Monona soils of this county are similar to those in 
other counties along the bluff zone of the Missouri River. 


Moody series 


The soils of the Moody series are moderately fine tex- 
tured Chernozems that occur on the gently sloping to 
rolling loess of the uplands west of Bell Creek. They are 
well drained. The surface horizon is moderately thick 
to thick, moderately dark, and moderately fine textured. 
The subsoil is brown and is moderately fine textured. The 
yellowish-brown substratum is mottled in many areas. 
Also, the upper part is calcareous in many areas. 

Profile of Moody silty clay loam in a field of small grain 
(0.1 mile east of southwest corner of SEY, sec. 5, T. 19 N., 
R.9 E.; analytical data for this Moody profile in table 10) : 

Alp—O to 6 inches, very dark brown (10YR 2/2, dry) silty clay 
loam, dark brown (10YR 2/2) when moist; weak, 
very fine granular structure; slightly bard when dry, 
friable when moist; bottom part of plow layer very 
compact because of tillage; some worm easts and 


small pores throughout; many fine roots; clear, 
smooth lower boundary. 
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Bi—6 to 10 inches, dark-brown (10YR 8/3, dry) silty clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; crushed color is dark grayish brown (10XY¥R 
4/2); moderate, fine and very fine, granular struc- 
ture; faces of granules coated with organie or col- 
loidal material; hard when dry, friable when moist; 
worm casts numerous; clear, wavy lower boundary. 

B21—10 to 22 inches, dark-brown (10YR 3/3, moist) silty clay 
loam; moderate, coarse, prismatic structure that 
breaks to moderate, fine and very fine, angular blocky ; 
hard when dry, firm when moist; faces of blocks and 
prisms are shiny and have some dark organic stain- 
ings ; numerous worm casts and many very fine pores ; 
gradual, wavy lower boundary. 

B22—22 to 82 inches, dark grayish-brown (2.5Y 4/2, moist) 
silty clay loam; weak, coarse, prismatic structure 
that breaks to weak, medium and fine, blocky; hard 
when dry, firm when moist; entire matrix mottled 
with gray and yellowish brown; many, medium, dis- 
tinct mottles; worm casts and fine pores throughout; 
some iron stains and small manganese specks; grad- 
ual, wavy boundary. 

B3—82 to 42 inches, light olive-brown (2.5Y 5/4, moist) silty 
clay loam; weak, coarse, prismatic structure that 
breaks to weak, coarse and medium, blocky; slightly 
hard when dry, friable when moist; many, medium, 
prominent mottles, as the entire matrix is about half 
gray and half yellowish-brown mottles; faces of 
prisms and blocks have shiny colloidal coating; nu- 
merous fine to medium-sized manganese and iron 
stains; fine pores and channeling throughout matrix; 
many soft, rusty brown iron concretions; gradual, 
wavy lower boundary. 

C—42 to 60 inches, light yellowish-brown (2.5Y 6/4, dry), light 
silty clay ioam or heavy silt loam, light olive brown 
(2.5Y 5/4) when moist; weak, coarse, prismatic struc- 
ture to massive (structureless); slightly hard when 
dry, very friable when moist; many, prominent, 
yellowish-brown and gray mottles; entire matrix is 
so mottled that it is difficult to tell basic color; full 
of pores and fine channels; many rusty brown iron 
stains and some nearly black manganese stains and 
concretions; borings were made to a depth of about 
‘90 inches; many soft iron concretions at a depth of 
63 to 64 inches, but matrix was not calcareous until 
a depth of 72 to 74 inches. 


This soil profile is a good example of the Moody soils 
of Washington County. It is more leached, however, 
and has a higher clay content than the Moody soils of 
northeast Nebraska. In places the matrix is calcareous at 
78 inches. Lime concretions also occur at that, depth. 
The depth to lime and the thickness and color of the sur- 
face horizon vary with the slope and amount of erosion. 


Nora series 


The Nora soils are deep, well drained, and moderately 
fine textured to medium textured. They are Chernozems 
that occur in the rolling uplands of the western two-thirds 
of the county. They have weak to moderate horizonation 
and have developed in calcareous loess. The Nora soils 
are moderately to severely eroded and have a thin to 
moderately thick surface horizon. The-substratum is 
calcareous; the lower part of the subsoil may also be 
calcareous. 

Profile of Nora silty clay loam in a cultivated field 
(0.2 mile south and 75 feet west of the northeast corner of 
sec. 80, T. 17 N., BR. 11 E.): 


Alp—0 to 8 inches, dark grayish-brown (10YR 4/2, dry), light 
silty clay loam, dark brown (10YR 3/3) when moist; 
weak, fine, granular structure; slightly hard when 
dry, friable when moist; noncalcareous; abrupt, 
smooth boundary. 

B2—8 to 19 inches, brown (10YR 5/3, dry), light silty clay 
loam, dark brown (10XYR 4/3) when moist; moderate, 
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medium, granular structure; slightly hard when dry, 
friable when moist; noncalcareous; clear, wavy 
boundary. 

B3—19 to 24 inches, light olive-brown (2.5Y 5/8, dry), light 
silty clay loam, olive brown (2.5Y 4/4) when moist; 
weak, coarse, prismatic structure that breaks to 
weak, fine and medium, subangular blocky; slightly 
hard when dry, friable when moist; a few, faint, 
fine, yellowish-brown mottlings ; noncalcareous; clear, 
wavy boundary. 

C1—24 to 36 inches, light yellowish-brown (2.5Y 6/3, dry) 
silt loam, light olive brown (2.5Y¥ 5/4) when moist; 
weak, fine, subangular blocky structure or massive 
(structureless); soft when dry, very friable when 
moist; strong effervescence; gradual, wavy boundary. 

C2—36 to 60 inches, light brownish-gray (2.5Y 6/2, dry) silt 
loam, grayish brown (2.5¥ 5/2) when moist; massive 
(structureless) ; soft when dry, very friable when 
moist; strong effervescence. 


_ The thickness of the surface horizon and the depth to 
lime vary with the slope and the degree of erosion. 


Onawa series 


The Onawa series consists of light-colored Alluvial soils 
that have developed in recent stream deposits on the low 
bottom lands along the Missouri River. These soils have 
a fine-textured surface horizon and subsoil, ‘The substra- 
tum is medium to moderately coarse textured. The Onawa 
soils are calcareous and somewhat poorly drained. 

Profile of Onawa clay in a cultivated field (0.25 mile 
west of the northeast corner of sec. 18, T. 17 N., R. 13 E.): 


Alp—-O0 to 10 inches, grayish-brown (10YR 5/2, dry) clay, 
dark grayish brown (10YR 4/2) when moist; moder- 
ate, fine, granular structure; firm when moist, hard 
when dry; calcareous; clear, smooth boundary. 

AC-—10 to 18 inches, light brownish-gray (10YR 6/2, dry) 
silty clay, grayish brown (10YR 5/2) when moist; 
moderate, fine, granular structure; firm when moist, 
hard when dry; calcareous; clear, smooth boundary. 

Ci—18 to 26 inches, light brownish-gray (2.5Y 6/2, dry) very 
fine sandy loam, grayish brown (2.5Y 5/2) when 
moist; weak, coarse, subangular blocky structure; 
very friable when moist, soft when dry; calcareous; 
gradual, smooth boundary. ; 

D-—26 to 42 inches, light brownish-gray (2.5¥ 6/2, dry), strati- 
fied, light very fine sandy loam and sandy loam; 
weak, coarse, subangular blocky structure; very fri- 
able when moist; caleareous; common, yellowish- 
brown and dark reddish-brown mottles. 


The D horizon occurs between 20 and 40 inches below 
the surface and varies in texture. Dark buried soils and 
stratified sand and clay underlie the Onawa soils in places. 


Rauville series 


The Rauville series consists of poorly drained, wet soils 
that have developed in recent alluvial deposits along the 
Elkhorn and Missouri Rivers, They are in nearly level, 
backwater depressions or old shallow channels where wa- 
ter collects and stands. These soils are in the Humic Gley 
group. They have a dark surface horizon and a mottled 
or gleyed, stratified substratum. 

Profile of Rauville clay (0.4 mile south and 100 feet 
east of the northwest corner of sec. 17, T. 17 N., R. 13 E.): 

A1—O to 8 inches, very dark gray (10YR 3/1, dry) clay, black 
(1OYR 2/1) when moist; weak, medium and fine, 
granular structure; very sticky when wet; slight effer- 
vescence; abrupt, smooth boundary. 

A12—8 to 16 inches, dark-gray (1OYR 4/1, dry) clay, very 
dark grayish brown (10YR 3/2) when moist; moder- 
ate, medium and very fine, granular structure: very 
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sticky when wet; strong effervescence; clear, wavy 
boundary. 

C—16 to 24 inches, gray (5Y 5/1, dry) silty clay, dark gray 
(5Y 4/1) when moist; strong, medium and fine, sub- 
angular blocky structure; sticky when wet; strong 
effervescence; clear, wavy boundary; wet, containing 
free water; gray and yellowish-brown mottles, 

D-—~24 to 48 inches, light olive-gray (5Y 6/2, dry) silt loam or 
very fine sandy loam, olive gray (5Y 4/2) when moist; 
massive (structureless) ; nonplastic when wet; strong 
effervescence. 


The texture of these soils varies greatly because of the 
stratification of the parent material. Fine textures pre- 
dominate, but some sandy areas have been included. 


Salix series 


The Salix series consists of well-drained soils that de- 
veloped in medium-textured alluvium on the natural levee 
near the edge of the high bottom Jands along the Mis- 
souri River. As these soils are on a ridge, they are flooded 
less frequently than the Haynie and associated soils. They 
are more leached than the other bottom-land soils and 
have soil horizons that are more distinct. The Salix are 
classed as Alluvial soils, but they could be considered 
Alluvial-Brunizem intergrades. 

Profile of a Salix silt loam in a cultivated field (0.1 
mile north and 50 feet. west of the southeast corner of 
sec, 86, T. 19 N., R. 11 E.): 


Ailp—O0 to 6 inches, grayish-brown (10YR 5/2, dry) silt loam, 
very dark grayish brown (10¥R 3/2) when moist; 
moderate, fine, granular structure; very friable when 
moist; noncaleareous; abrupt, smooth boundary. 

A12—6 to 12 inches, dark grayish:brown (10YR 4/2, dry) silt 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, fine, granular structure; very friable 
when moist; noncalcareous; clear, smooth boundary, 

AC or B—12 to 20 inches, brown (10¥R 5/3, dry) silt loam, 
dark grayish brown (10YR 4/2.5) when moist; weak, 
coarse, prismatic structure; very friable when moist; 
noncaleareous; gradual, wavy boundary. 

C1—20 to 42 inches, pale-brown (10YR 6/8, dry) silt loam, 
yellowish brown (10YR 5/4) when moist; weak, 
coarse, prismatic structure; very friable when moist; 
strong effervescence ; gradual, wavy boundary. 

O2—42 inches ++, pale-brown (10YR 6/3, dry) silt loam, brown 
(10¥R 5/3) when moist; weak, coarse, prismatic 
structure; very friable when moist; strong efferves- 
cence. 


Sand may be present at. 5 to 6 feet below the surface. In 
places the lower part of the profile is a very fine sandy 
loam or sandy loam. 


Sarpy series 


The Sarpy series consists of light-colored, coarse-tex- 
tured Alluvial soils. These soils occur on low bottom 
lands of the Missouri.and Elkhorn Rivers. Most areas of 
Sarpy soils are nearly level, In places, however, the loamy 
sand type is on low ridges and hummocks. These soils are 
immature and calcareous. They are permeable but may 
have a water table 2 to 10 feet below the surface. 

Profile of Sarpy loam in native vegetation (0.3 mile 
south and 100 feet east of the northwest corner of sec. 10, 
T.17N.,R.13 5.) : 

Al—O to 8 inches, grayish-brown (2.5Y 5/2, dry) loam, very 
dark grayish brown (2.5¥ 3/2) when moist ; moderate, 
fine and very fine, granular structure; slightly hard 
when dry, very friable when moist; strongly caleare- 
ous; clear, smooth boundary. 

C1—8 to 20 inches; light brownish-gray (1OYR 6/2, dry) loamy 
fine sand, grayish brown (10YR 5/2) when moist; 


loose structure and single grain; weakly calcareous; 
gradual, irregular boundary. 

C2—20 to 48 inches, light brownish-gray (10YR 6/2, dry) fine 
sand, brown (10YR 5/3) when moist; loose structure 
and single grain; weakly calcareous. 


The texture of the underlying material ranges from a 
fine sand to a loamy sand. 


Sharpsburg series 


The soils of the Sharpsburg series are deep, dark, mod- 
erately fine textured Brunizems. ‘They have developed on 
nearly level to rolling’slopes in the loessal uplands of the 
central part of the county. In general, these soils are well 
drained and have moderate to strong horizonation, The 
subsoil is distinctly finer textured than the surface hori- 
zon and substratum. Sharpsburg soils are noncalcareous 
throughout the solum. 

Profile of Sharpsburg silty clay loam in a cultivated 
field of wheat (3850 feet north and 100 feet west of south- 
east corner of SW, sec. 28, T. 19 N., R. 10 E.; analytical 
data for this Sharpsburg profile in table 10) : 


Alp—0 to 5 inches, dark grayish-brown (10YR 4/1.5, dry), 
heavy silt loam, very dark brown (10YR 2/2) when 
moist; weak, snbangular blocky structure that breaks 
to moderate, very fine granular; friable when moist, 
slightly hard when dry; abundant roots; no efferves- 
cence; abrupt, smooth boundary. 

A12—5 to 12 inches, dark grayish-brown (10X¥R 3.5/2, dry), 
light silty clay loam that crushes to 10YR 3/3 when 
moist, very dark brown (10YR 2/1.5) when moist; 
moderate, fine, granular structure; friable when moist, 
slightly hard when dry; abundant roots; many fine 
pores and numerous worm casts; a few, scattered, 
4%-inch shotlike concretions of iron and manganese ; no 
effervescence; clear, smooth boundary. 

Bi—12 to 16 inches, dark grayish-brown (10YR 4/2, dry) 
silty clay loam that crushes to dark brown (10YR 
8/3) when moist, very dark grayish brown (10YR 
8/2) when moist; weak, medium, subangular blocky 
structure that breaks to moderate, fine, granular; 
patchy coating on aggregates; roots plentiful; few 
worm casts; no effervescence; few 4g- to %- inch, very 
dark brown shotlike concretions; clear, smooth 
boundary. 

B21—16 to 24 inches, dark grayish-brown (10YR 4/2, dry) 
silty clay loam that crushes to 1OYR 4/3 when moist, 
very dark brown (10YR 3.5/8) when moist; weak, 
medium, subangular blocky structure that breaks to 
moderate, fine, granular; slightly firm when moist, 
hard when dry; roots plentiful; few, very fine pores; 
occasional \g-inch, very dark brown shotlike concre- 
tions: no effervescence; clear, smooth boundary. 

B22—24 to 36 inches, grayish-brown (10YR 5/2.5, dary) silty 
clay loam, dark grayish brown (10YR 4/2.5) when 
moist; weak, coarse, prismatic structure that breaks 
to moderate, fine, subangular blocky; slightly firm 
when moist, hard when dry; thin and continuous ag- 
gregate coatings; some dark, thick coatings on faces 
of prisms; roots common but tend to follow faces of 
subangular blocks; few, faint, fine, yellowish-brown 
mottles; no effervescence; gradual, smooth boundary. 

B3—36 to 48 inches, grayish-brown (2.5Y 5.5/2, dry) silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
weak, coarse, prismatic structure that breaks to weak, 
medium and fine, subangular blocky; friable when 
moist, slightly hard when dry; few roots; many fine 
and very fine pores; common, distinct, fine, yellowish- 
brown mottles; a few soft, prominent, very dark 
brown, iron-manganese concretions; no effervescence; 
gradual, smooth boundary. 

C—48 to 60 inches, grayish-brown (2.5Y 5.5/2, dry) silty clay 
loam, grayish brown (2.5Y 5/2.5) when moist; weak, 
coarse, prismatic structure that breaks to weak, sub- 
angular blocky; very friable when moist, soft when 
dry; numerous, fine and very fine pores; common, 
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distinct, fine, yellowish-brown mottles; a few, fine, 
prominent, very dark brown, soft iron-manganese con- 
eretions ; no roots; no effervescence. 

The profile described is typical of the Sharpsburg soils 
in Washington County but has.a B horizon that is mini- 
mal in clay content and structure when compared with 
Sharpsburg soils in southeastern Nebraska. 

The thickness of the surface horizon varies according to 
the slope of the soil and its position in the landscape. 
This horizon is thickest in the swales and thinnest on the 
ridges. The more level areas have the strongest, or most 
distinct, structure in their subsoil. 


Steinauer series 


The Steinauer series consists of thin soils developed in 
calcareous, clayey glacial till on steep slopes. These soils 
are Regosols and are calcareous at or near the surface. 
Small amounts of stone and gravel are scattered through- 
out the profile and have accumulated on the surface of 
eroded spots. 

Profile of Steinauer clay loam in a cultivated field: 


Alp—0 to 5 inches, grayish-brown (10YR 5/2, dry) clay loam, 
very dark grayish brown (10¥R 3/2) when moist; 
weak to moderate, fine, granular structure; friable 
when moist, hard when dry; violent effervescence ; 
abrupt, smooth boundary, 

Ail2—5 to 6 inches, brown (10YR 5/38, dry) clay loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium, subangular blocky to moderate, fine, granu- 
lar structure; friable when moist, hard when dry; 
violent effervescence; clear, wavy boundary. 

AC—-6 to 9 inches, light yellowish-brown (10YR 6/4, dry) clay 
loam, brown (10YR 5/3) when moist; weak, coarse, 
subangular blocky structure that breaks to moderate, 
fine, subangular blocky; friable when moist, hard 
when dry; violent effervescence; many, medium, 
prominent, yellowish-brown to brown mottles; few 
iron and lime concretions; worm casts and channels 
throughout the matrix; clear, wavy boundary. 

C1—9 to 20 inches, light olive-gray (5Y 6/2, dry) clay loam, 
olive gray (5Y 5.5/2) when moist; moderate, fine, 
subangular blocky structure; hard when dry, friable 
when moist; strongly calcareous; few, fine, faint, 
yellowish-brown mottles; disseminated lime and lime 
and iron concretions; clear, wavy boundary. 

C2—20 to 60 inches, light olive-gray (5Y 6/2, dry) clay loam, 
Olive gray (5Y 5.5/2) when moist; moderate, medium, 
blocky structure to massive (structureless) ; friable 
when moist, hard when dry; numerous, fine and me 
dium lime concretions. 


Because the parent glacial material varies, there is con- 
siderable variation in the Steinauer soils. As a result of 
severe erosion, the surface soil is usually thin. Small, 
gravelly areas that are low in lime have been included 
with this soil. 


Volin series 


The Volin series consists of well drained to moderately 
well drained Alluvial soils that have developed in silty 
sediments on the high bottom lands along the Missouri 
River. These soils have weak horizonation, are commonly 
calcareous below the surface horizon, and may be mottled 
in the substratum. 

Profile of Volin silt loam in a cultivated field (0.4 mile 
south and 100 feet east of the center of sec. 18, T. 19 N., 
R. 11 E.): 

Aip—0 to 8 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
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very fine, granular structure; very friable when 
moist; slightly calcareous; abrupt, smooth boundary. 

Al2—8 to 12 inches, gray (10YR 5/1) silt loam, very dark gray 
(10YR 3/1) when moist; weak, medium and fine, 
granular structure; very friable when moist; slightly 
calcareous; clear, wavy boundary. 

AC—12 to 15 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium and fine, granular structure; very friable 
when moist; strongly calcareous; gradual, wavy 
boundary. 

C1—15 to 24 inches, light brownish-gray (2.5Y 6/2) silt loam, 
dark grayish brown (2.5Y 4/2) when moist; weak, fine, 
blocky structure; very friable when moist; strongly 
caleareous; clear, wavy boundary. 

C2—24 to 44 inches, light brownish-gray (2.5Y 6/2) silt loam, 
grayish brown (2.5Y 5/2) when moist; weak, very 
fine, granular structure; very friable when moist; 
strongly calcareous; clear, wavy boundary. 

C3—44 to 60 inches, light-gray (2.5Y 7/2) very fine sandy 
loam, light brownish gray (2.5Y 6/2) when moist; 
single grain; very friable when moist; violent ef- 
fervescence. 

Dark buried horizons are not uncommon in the substra- 
tum of the Volin soils. Stratified layers of sand and silt 
occur in many places below 8 feet. 


Mechanical and Chemical Analyses 


The data obtained by mechanical and chemical analyses 
for selected soils in Washington County are given in table 
10. The data in table 10 are useful to soil scientists in 
classifying soils and in developing concepts of soil genesis. 
They are also helpful for estimating water-holding capa- 
city, wind erosion, fertility, tilth, and other practical as- 
pects of soil management. The data on reaction, electrical 
conductivity, and percentage of exchangeable sodium are 
helpful in evaluating the possibility of reclaiming and 
managing saline-alkali areas. 

Profiles of the soils listed in table 10 are described in the 
section “Genesis, Classification, and Morphology of Soils.” 


Field and Laboratory Methods 


All samples used to obtain the data in table 10 were col- 
lected from carefully selected pits. The samples are con- 
sidered representative of the soil material that is made up 
of particles less than three-quarter inch in diameter. Esti- 
mates of the fraction of the sample consisting of particles 
larger than three-quarter inch were made during the sam- 
pling. If necessary, the sample was sieved after it was 
dried and rock fragments larger than three-quarter inch 
in diameter were discarded. Then the materia] made up 
of particles less than three-quarter inch in size was rolled, 
crushed, and sieved by hand to remove rock fragments 
larger than 2 millimeters in diameter. Only two of the 
horizons sampled, the two deepest horizons of the Luton 
clay soil, contained even a trace of rock fragments between 
2 millimeters and three-quarter inch in diameter. 

Unless otherwise noted, all laboratory analyses are made 
on material that passes the 2-millimeter sieve and are re- 
ported on an oven-dry basis. In table 10, values for ex- 
changeable sodium and potassium are for amounts of 
sodium and potassium that have been extracted by the 
ammonium acetate method, minus the amounts that are 
soluble in the saturation extract. 
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Taste 10.— Analytical data 
{Analysis made at Soil Survey Laboratory, Soil Conservation Service 


O_O OO or 


Particle size distribution 


; Very 
Soil Horizon | Depth Very | Coarse |Medium| Fine fine Silt 
coarse sand sand sand sand (0.05-— Clay 


sand (1-0.5 (0.5- (0.25- | (0.10- | 0,002 [{<6.002 
(2-1 mm.) 0.25 0.10 0.05 mm.) mm.) 


mm.) mm.) mm.) mm,) 
Belfore silty clay loam: Inches Percent Percent Percent Percent Percent Percent Percent 

Location: 400 feet west and 100 feet south of | Alp 0-6 101 20, 23.6 63. 9 32.3 
NE. corner of NW sec.3, T.18 N.,R.9 BE. | Al2 23.4 61.8 34.7 
west of Bell Creck (Sumple No. S-57-Nebr- | Bi 23.5 59. 3 37,2 
89-7; laboratory No. 6299-6305). B21 24.3 59.3 36. 4 

B22 25.3 61.4 33, 2 

B23 25.3 62. 3 32.3 

Cc 25.2 63. 8 31.4 
Luton clay: 

Location: 300 feet east and 100 feet south of | Alp 6 87.5 61.7 
NW. corner, sec. 10, T. 19 N., R. 11 EB.) Al2 8.4 28. 4 71.1 
(Sample No. S-57-Nebr-89-2; laboratory | Alb 3 27.9 71.8 
No. 6263-70). Cb 44 26. 3 73. 2 

Alb2 54 32. 4 67. 2 
Cbh2 53 26. 0 73,4 
Alb3 6 a4 34. 6 64.9 
Cgca ® 32 35. 1 63. 2 


Marshall silty clay loam: 


Location: 450 feet west and 110 feet north of | Alp 71.8 67. 2 30. 7 
SE. corner of SW see. 29, T.17 N., R. 11) B21 TL 9 64. 3 33.7 
E. (Sample No. S-57-Nebr-89-8; labora~ | B22 73.2 64. 6 32. 1 
tory No. 6306-11). B23 12,7 67.3 29. 9 

B3 72.8 67.9 29, 2 
Cc 73.4 68. 5 28. 0 
Monona silt loam: 

Location: 0.2 mile west and 1,200 fect south ; Alp 81.3 74.0 24.7 
of NE. corner of NW%4 sec. 18, T. 17 N., | Al2 81.2 72.9 25.9 
R. 12 E; this is about 400 feet east and | Bl 81.0 74.1 24.8 
100 feet north of center of NW, on ridge- | B21 81.1 74.7 24, 2 
top and 444 miles west and % mile south | B22 81.7 73.1 25.1 
of Fort Calhoun, Nebr. (Sample No, S-57- | B3 821 72. 6 25, 2 
Nebr-89-10; laboratory No. 6319-25). Cc 82.3 72. 2 25.3 

Moody silty clay loam: 

Location: 0.1 mile east of SW. corner of | Alp 0-6 ra) al wl 22 93,4 59. 9 36.1 
SEY sec. 5, T. 19 N., R. 9 E. west of Bell | BL G21 pect lo ete i tS 93,2 58. 6 38, 2 
Creek (Sample No. S-57-Nebr-89-11; | B21 1O=22) lng sopeahe ete ee oe eh 1 93,1 62, 3 34. 5 
laboratory No, 6326-31). B22 22-32) |e von ooo | esata esau se 1 93.3 64.7 31.9 

B3 32-42 |_.-- we igs NO ati ad od 92.8 65. 1 31.9 
Cc 42-60" ueces oo Gowen ck feet ewe 93 93.6 66. 6 29. 5 
Sharpsburg silty clay loam: 

Location: 350 feet, north and 100 feet west | Alp 0-5 |__--.e- Bele iaecy and] Boe cee 1.5 66.5 31.9 
of SE. corner of SW% sec. 28 T. 19 N., R. | Al2 5-12 102 10 2 10 0 01.1 64. 7 33. 6 
10 E. (Sample No. S-57-Nebr-89-4; | B1 12-16 0.3 103 10 2 102 109 62, 2 35.9 
laboratory No. 6278-84). B21 16-24 10.2 103 102 10, 2 10], 1 60. 0 38.0 

B22 24-36 10.3 10,2 103 02.1 61.1 36.0 
BB 1 10.2 03 02.6 62. 6 34, 2 
Cc wy 101 10,2 103.0 65. 1 81.5 

1 Contains organic matter. 4 Contains few, irregular, black concretions (Mn), also few CaCQs: 

2 Contains common, smooth, brown concretions (Fe-Mn). concretions. 

8 Contains few CaCOs concretions. * Contains common, smooth, light-brown concretions (Ie), also 


few CaCOsz concretions. 
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for selected soil profiles 


Lincoln, Nebr. Dashes indicate values not determined] 
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pa a a a a RT, aE 


Chemical analysis 
Elec- Extractable cations (meq. per 
trical 100 gm. soil) 
conduc- Ex- 
Texture Re- tivity Cation change 
action | Organic| Esti- | (EC X } CaCO; Jexchange'l able 
(satu- { carbon | mated 103 equi- [capacity sodium 
rated salt milli- | valent |(NH,Ac) per- 
paste) mhos Ca Mg H Na K | centage 
per cm 
at 25° 
C.) 
pi Percent Percent Percent 
Silty clay loam__.._- 5.7 9.01. seen cel eeniewalbe A 23.01, 128) 4.0] 12.2 |_---_- 1.0) chee. 
Silty clay loam_.-.-- 5.7 £82 pocztceclieee c|aeee eos, 24.6 | 13.9 4.8) 11.5 j)------ dot heeee ses gate 
Silty clay loam__.__- 6.0 Tiab osn oe occa ewes eels 25.6] 15.6| 5.8| 96] O1 PGilescr ts 
Silty clay loam _-_---- 6.3 Slo eet ee Solos alee | woke ee 25.5 | 16.1 7.0 7.6 a eOilosces ioe 
Silty clay loam-_-___- 6.5 50. lise sects eats wud na | eter 24.8/ 16.0] 69) 56 ee Or |Saceeece 
Silty clay loam_____- 6.7 OF | Ssccns soe sete et 8 24.8 | 14.9 7.0 4.8 cl Fy a) aa nee 
Silty clay loam.____- 6.8 V7 Sock oleh ee ee 25.4 | 17.5 6.5 4,0 A eOdedeeceee 
Clay 2S sees snesees 7.8 1.57 | <0. 20 0.7 2 39.8} 40.7) 8&8] 21 1 Ti 8)lec eased 
Clay. = denen Lo! 7.9 . 92 <. 20 (5 2 41.0 | 46.0] 1068] 3.0 23 1.0 1 
Clay cise cee oe 7.8 1.10 <. 20 a) 1 46.1) 39.9 | 12.8 3.4 4 7 1 
Clay. -sscennticses2 care .741 <. 20 .6 2 44.8] 40.9 | 13.38 | 2.9 .4) 1.0 1 
Clays se oscesetecee 7.6 1. 30 <. 20 PQe | eld cates 45.9 | 32.6 | 16.9 2.9 Ll 1.2 2 
Clityiecws eis toa! 7.6 . 68 <. 20 11 2 46.1 | 35.8 | 15.4 2.9 me 1.1 1 
Clays. 2 ooee sehehe 7.6 1.31 <. 20 1.0 1 47.8 | 34.1])181] 34) 14 .8 2 
lays aioe en eb 7.8 .79 | <. 20 1.0 3 43.5) 37.0} 17.21 21 1.3 .8 2 
Silty clay loam___.-- 6.2 SEGA ee eee ee See a leans tine 233/140] 49] O11 [ou -Suleesssee2 
Silty clay loam_____~- 6.3 Rae ool o/s eet eek ot 945/15.9/ 62] 8&8 -1 ceil eee 
Silty clay loam. .._-- 6.5 AS eto e So line tees es ee 24.2 | 15.9 6.5 6.0 od i mere 
Silty clay loam____-- 6.7 DB" [encecas|ebeae onl aca wets 23.8 | 16.6 6.3 5. 6 ~l A wees 
Silty clay loam. .--- 6.8 DI rid eV Be cyst [toast ann 93.9] 168] 63] 44 .2 Ah Is See ko 
Silty clay loam___.-- 6.9 ch Ot pomat cae ele man hee te cei 23.6 | 17.2 6.4 3. 6 3 Pa: 8 Rope ene reas 
5. 6 19.5 | 10.3 3.6 LI 0) 2ecu2 C lececonss 
6. 0 20.3 | 10.8 3.7 9.8 al WO Thee oowes 
6.3 19.9} 117) 42] 8&2 ae al eae 
6.3 19.6 | 12.0 4.6 con ed o/s aes 
6.5 21.5} 13.5] 55) 5.5 ool: moe [eee ca! 
Silt loam_...__._--_. 6.7 20.8 | 14.4 5.6 4,8 2 eee 
Silt loam._____ 2 omc 6. 8 218/150] 57] 43 .2 oe eee eee 
Silty clay loam... -_-- 6. 1 2-01 se cesta ce ee | See te 27.0 | 15.9 6.0} 10.3 j__---- 1:0: 202 sete 
Silty clay loam _----- 6.3 113? [oe S eee eb e feeci ses 29.0/175] 72] 7.6 ok 5 ames 
Silty clay loam_-_--_-- 6.5 63° tsoessec|ooseseosled see oe: 26.2 | 16.9 7.6 6.8 aM eB let e tee 
Silty clay loam. -..__ 6.7 1 5 i Pee ee St | Oe ed eae Et 24.8 | 16.2 7.2) 5.6 sae ie si ee 
Silty clay loam. --_-- 6.8 Do | et tee) peat hes | eeie ce 25.1) 168) 7.5] 36 2 yD. |e Sore eee 
Silty clay loam. -_---- 6.8 Tape nt kon| eo ceoue hl eaceeeeu 24.5/164/ 7.3] 3.6 .2 babi oe oe oe 
Silty clay loam - --_-_- 5. 8 24.1] 13.6) 5.2] 10.9 |_--_-- 5 esd ee ee 
Silty clay loam------ 6.1 25.1)149) 561 9.9 j------ FB \eestests 
Silty clay loam 6.5 26.1 | 15.8 6.5 TW owns 2 55; Weer aease 
Silty clay loam 6. 6 29.0 | 17.9 8.1 6.7 |oeaose Oy [isk ets 
Silty clay loam 6.7 28.4 | 18.0 7.9 5.9 ai An |S ee 
Silty clay loam __--._ 6.7 28.2 | 18.1 7.9} 61 sth fe eee eee 
Silty clay loam__-.._ 6.8 26.7 | 17.6 7.6 5.2 2 SAI ete arias 


Volume 


ay 
| weight 


Gms. jee. 


Ye 


6 Trace of particles larger than 2 millimeters in this horizon. 
7 Contains common, smooth, brown concretions (Fe-Mn). (Fe-Mn). 
8 Contains few, irregular, light-brown concretions (Fe-Mn). 


10 Many smooth, brown, porous concretions (Fe). 


® Contains common, irregular, light-brown and black concretions 
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Standard methods of the Soil Survey Laboratory were 
used to obtain most of the data in table 10. Determina- 
tions of clay were made by the pipette method (5, 6, 8). 
The reaction of the saturated paste was measured with 
a glass electrode. Organic carbon was determined by 
wet combustion, using a modification of the Walkley- 
Black method (9). The calcium carbonate equivalent was 
determined by measuring the volume of carbon-dioxide 
emitted from soil samples treated with concentrated hy- 
drochloric acid. The cation exchange capacity was deter- 
mined by direct distillation of absorbed ammonia (9). To 
determine the extractable calcium and magnesium, cal- 
cium was separated as calcium oxalate, and magnesium as 
magnesium ammonium phosphate (9). Jixtractable so- 
dium and potassium were determined on original extracts 
with a flame spectrophotometer. The methods of the US. 
Salinity Laboratory were used to obtain the saturation 
extract (10). Soluble sodium and potassium were deter- 
mined on the saturation extract with a flame spectropho- 
tometer. 


General Nature of the County 


This section was prepared mainly for those not familiar 
with the county. Some of the general characteristics of 
the county are discussed. These include early history ; 
physiography, relief, and drainage; native vegetation; 
climate; transportation facilities; industries; and agricul- 
ture. 


Early History 


Some of the earliest settlements in the State were made 
in the area now comprising Washington County. The 
first white residents were hunters, trappers, explorers, and 
soldiers. On August 8, 1804 the explorers, Lewis and 
Clark, held a council with the Indians near the present 
site of Fort Calhoun. The first steamboat up the Missouri 
River landed in September 1819, near the site of Fort Cal- 
houn. It carried troopers from the New Hampshire rifle 
regiment, who were sent out to establish the Fort Atkin- 
son Military Post. This post was needed for the protec- 
tion of the settlers and was located on the bluffs along the 
Missouri River, east of the site of Fort Calhoun. At that 
time the river channel was at the base of the bluffs. After 
much flooding and engineering work in the valley, the 
river is now located 2 to 4 miles northeast and east of 
where it flowed at the time the fort was established. This 
change in the river course made a large area of the bottom 
lands available for farming. 

The present town of Fort Calhoun was the first settle- 
ment in the county. Most of the settlers came from Iowa, 
Missouri, Illinois, Indiana, and Ohio. When the settlers 
came, there was mainly native prairie. Along the streams 
and bluffs, however, trees predominated. 

The first extensive farming in Nebraska took place in 
Washington County. In 1820 and 1821 soldiers stationed 
at Fort Atkinson, near the present town of Fort Calhoun, 
cultivated several hundred acres of the terrace land along 
the Missouri River. The corn and wheat that were pro- 
duced were used at Fort Atkinson. 

In 1855 Washington County was organized within its 
present boundaries. The population was 207. 


Physiography, Relief, and Drainage 


Washington County is divided into two distinct, topo- 
graphic areas: (1) The bottom lands along the Missouri 
and Elkhorn Rivers, and (2) the uplands between these 
two rivers. Some of these areas can be further subdi- 
vided. The Missouri River bottom lands consist of two 
levels—the low bottom lands, which are generally near 
the river, and the high bottom lands between the uplands 
and the low bottom lands. 

The low bottom lands are imperfectly drained and were 
flooded frequently before the large mainstem dams were 
built on the river. The high bottom lands are well drained 
and were seldom flooded. Recent channel work has sta- 
bilized the course of the river in places so that the present 
stream may go through some formerly high bottom-land 
areas. 

The ee are part of a dissected plain that makes up 
eastern Nebraska. Bedrock of the upper Pennsylvanian 
sediments underlies the extremé southeastern corner of 
the county. Sandstone and shale of the Dakota group 
(lower Cretaceous) underlie the rest of the county. Over 
the bedrock is glacial material of Nebraskan and Kansan 
age. The upper till is of Kansan age and is clay loam in 
texture. It is exposed along the most deeply entrenched 
streams. Loess mantles all of the uplands and stream 
terraces and in places is as much as 100 feet thick. The 
brown to reddish-brown silty to clayey material of Love- 
land age that covers the till surface is 1 to several feet 
thick. The gray, calcareous Peorian loess that covers all 
of the uplands and stream terraces averages 40 feet in 
thickness. A. discontinuous covering of younger, yellow- 
ish-brown, slightly calcareous loess, 20 feet or more thick, 
occurs on ridgetops and terraces along the Missouri River. 
This material becomes thinner westward. These recent 
loess deposits are thickest on the southern and eastern 
sides of the ridges and on the level terraces and uplands. 

The uplands can be divided into three parts: (1) The 
level, loess-covered stream terraces along the Missouri 
River and Bell Creek and the level upland divides; (2) 
the gently sloping to rolling uplands in the central part 
of the county; and (8) the rolling to steeply rolling up- 
lands and the bluff zone in the eastern part of the county. 

The bottom lands of the county are from 100 to 300 feet 
below the uplands. The lowest elevation, approximately 
1,000 feet above sea level, is along the Missouri River in 
the southeastern corner of the county. 

The uplands in the northwestern corner are about 1,320 
feet above sea level. The county slopes to the southeast. 
Bell Creek is about 120 feet, and Papillion Creek 150 to 
200 feet, below the uplands. The Missouri River is about, 
300 feet below the upland divide that lies between it and 
Papillion Creek. Blair, on the Missouri River terrace, is 
1,122 feet above sea level. 

All of the drainage in the county goes directly or in- 
directly into the Missouri River. The Missouri River bot- 
tom lands and the bluff zone drain directly into the Mis- 
souri River. The central part of the county is drained by 
Papillion Creek, which flows into the Missouri River sout 
of Omaha. The western part of the county is drained by 
the Elkhorn River and Bell Creek, which flows into the 
Elkhorn River near. the southwestern corner of the coun- 
ty. The Elkhorn River flows into the Platte River, which 
flows into the Missouri River. 
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Native Vegetation 


On the bottom lands and bluffs near the Missouri and 
Elkhorn Rivers and their major tributaries, the native 
vegetation was trees. On the level and rolling uplands, it 
was tall prairie grass. The principal native trees were 
bur oak, red oak, ash, American elm, .hackberry, and wal- 
nut. On the wetter sites and on the lower slopes, cotton- 
wood and willow trees were the most common. 

The principal native grasses were big bluestem, switch- 
grass, and Indiangrass. Little bluestem, side-oats 
grama, and prairie dropseed grew on the drier, steeper 
slopes. Prairie cordgrass, switchgrass, and gamagrass 
were some of the most common grasses on wet bottom 

ands. 

There is very little, if any, land in the county that still 
has an undisturbed cover of grass or trees. Use or man- 
agement of native areas of grasses and woodlands has 
changed the composition of the original native cover to 
varying degrees. 


Climate’ 


Washington County has the typical climate of the inte- 
rior of large continents in middle latitudes. Some of the 
main characteristics of such a climate are rather light 
rainfall, hot.summers, severe winters, great annual varla- 
tions in temperature and rainfall, and frequent daily or 
weekly changes in weather. 

. Weather observations made at the U.S. Weather Bureau 
Stations at DeSoto from 1867 to 1895 and at Blair, 5 miles 
northwest of DeSoto, from 1896 to 1961, were summarized 
in tables 11, 12, 18, and 14. These tables show, respective- 
ly, the monthly and seasonal temperature and precipita- 
tion at Blair; the amount of precipitation during the 10 
driest years; the amount of precipitation during the 10 
wettest years; and data on the wettest and driest months. 


™ Prepared by W. R. Stevens, State climatologist, Nebraska, U.S. 
Weather Bureau. 
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Data in these tables show the great variability and 
severity of the climate. For.example, the difference in 
average temperature between the coldest month (Jan- 
uary) and the warmest month (July) is 55.1° F. at Blair 
(table 11). The difference between the lowest and high- 
est temperatures on record at Blair is 152°. 

The average annual range in temperature at Blair is ap- 
proximately 117°. The range has exceeded 128° in a few 
years and has reached a high of 140°. Temperatures 
above 100° have been recorded in the 5 months, May 
through September; and temperatures below 0° have been 
recorded in the 5 months, November through March. 

The coldest month on record at Blair was February 1936 
when the average temperature was 5.4° F. The minimum 
temperature was zero, or below, from February 1 through 
February 22. The lowest temperature during that period 
was —22°, In fact, minimum temperatures were zero, or 
below, from January 18 through February 22, a total of 
36 days. This was the longest period of such low tem- 
peratures at the Blair station, Maximum temperatures 
did not reach as high as the freezing point (32°) from 
January 15 to February 21, 1936. 

The hottest month on record, at Blair, was July 1936 
when the average temperature was 88.4° F. The maxi- 
mum temperature was 100° or higher on 26 days of the 
month. A high of 116° was recorded. One night the 
minimum temperature was 90°. 

The average date of the first freezing temperature in 
fall at the Blair station is approximately October 11. 
The average date of the last freezing temperature in 
spring is about April 28. There are rather wide varia- 
tions from these average dates in individual years. 

As shown in table 11, the average annual precipitation 
is 26.52 inches. Deviations from the average, however, 
are large as may be seen by comparing the driest year, 
15.22 inches (table 12), with the wettest year, 47.49 inches 
(table 13), a difference of 32.27 inches. The distribution 
of precipitation during the year is crucial on nonirrigated 
land. Less precipitation is required for good crop pro- 


Tasiz 11.—Zemperature and precipitation as recorded at Blair, Washington County, Nebraska 


Temperature Precipitation 
Month 
Average | Average Year Year Average 
Average! daily daily Highest? of Lowest? of Average! | snowfall? 
maximum!| minimum? highest lowest 
oR °F, °F, oF, oF. Fnches Inches 
JADUATY wesesSeee ene sense ees 22,2 32.1 12.3 70 1944 —36 1912 . 89 6. 6 
February..__.------------------ 25.7 35. 7 15.7 73 1921 —33 1905 1,05 6.5 
Marchines.scscccesccetedotcues 36. 1 46.1 26. 2 90 1907 —22 1948 1, 70 6.9 
Aprilig 3.2 5scecUeiees ae esse 51.3 62. 9 39.7 98 1898 6 1936 2,45 14 
BY fee ed ok whi e oe ee don ees 62. 0 73.4 50, 6 107 1934 22 1908 3. 44 @) 
JUNG sot oe sao eS eee eee 72.1 82. 7 61.5 108 | 41936 36 1915 4, 34 0 
WUly 22 eile So Dawe lewis oh tle 77.3 88. 6 66. 0 116 1936 45 | 41915 3. 01 0 
Aupigts 22202520 Sot erste dees 75. 1 86. 3 64.0 113 1934 35 1915 3. 31 0 
September. ___----------------- 66. 2 77.9 54, 5 106 1939 24 1942 2. 63 0 
Octobero.- == ses shosececi pase se 55. 3 67. 6 43. 0 96 1938 8 1925 1. 60 4 
November___.:----------------- 38. 6 49, 2 28.0 81 1950 —7 1937 1. 26 2.4 
December__..------------------ 27.8 37. 2 18. 5 72 1939 —25 1917 . 84 5.3 
Annual averages or extremes... 50. 8 61.6 40.0 ELE we ae —36 |-.------ 26, 52 29.5 


rr Rt 


1 Data in column for period 1931-60. 
2 Data in column for period 1898-61. 


3 Trace. 
4 Also in earlier years. 
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TABLE 12.— Amount of precipitation during ten driest years of record (1868-1961) 


Month 


Years 


1873 1887 1911 1934 1936 1937 1939 1943 1953 1955 


JANUALY soos neske sh dnd ede mee koees 
Fébruary so. sc2- ss92etese a Seep Se 
March_ ----.----~------+------------ 


Niugust.. coec:ceieede Seca ceases 
September___._---------------------- 
October. ~ o4 es idee ecw eh wee 
November__-_.---.--.-------------+-- 
December: w2cacescce-eessoaee se ee 


Amount for April through Sep- 
tember sc s- sees lseecosk eens 


Inches Inches Inches Inches Inches Inches Inches Inches Inches Inches 

1. 21 0. 33 0. 05 0. 1. 57 1,05 0. 46 0. 10 0. 94 0. 
19 81 1. 57 . 80 1. 29 15 2. 08 . 60 . 92 . 69 
45 . 62 . 94 1. 48 2138 2. 30 . 56 . 76 1, 55 . 85 
2. 69 1.01 2. 37 . 25 » 43 2, 27 . 61 2. 42 8. 75 2. 29 
3. 43 1. 39 3. 75 38 1.19 2. 74 1. 26 3. 46 1, 65 1. 34 
4, 01 4,94 1, 23 2. 52 3, 06 5. 10 2, 88 5. 40 2. 62 5. 20 
3. 09 1.17 1. 20 1, 87 . 23 2, 76 3. 20 4, 05 . 67 2. 32 
1.14 3.36 1. 84 1, 08 3. 56 . 53 2. 02 1, 74 3.10 2. 61 
. 93 2. 80 117 3. 79 2. 06 36 . 38 . 59 . 65 3. 45 
1. 49 1, 33 1. 58 2, 36 . 38 1. 97 97 40 73 . 22 
. 06 1.01 . 20 2. 88 17 15 Q 61 2, 55 12 
78 1. 27 3, 23 .33 115 11 1. 20 01 1. 32 32 


= 
oS 
= 
a 
a 
= 
a) 
rs 
e 
a) 


138 | 1805] 15.22] 19.49] 15.52) 20,14] 20.35 19. 85 


215, 29 


an 
ia 
o 
a 

* 
a 
= 


.56 | 59.88 | 610.53 | 713. 76 | 810. 25 | 917. 66 {12.34 | 117. 21 


! Trace. 

279 percent of total for year. 
374 percent of total for year. 
460 percent of total for year. 
5 55 percent of total for year. 
“6 69 percent of total for year. 


7 71 percent of total for year. 
8 66 percent of total for year. 
§ 88 percent of total for year. 
10 61 percent of total for year. 
1 87 percent of total for year. 


TABLE 138.—Amount of precipitation during ten wettest years of record (1868-1961) 


Month 


ASMUEEy os Pana ee eee eeee 
Pebruatyocecseacstccctscecitseese see 


Aligigte <2. 0-ec2cscesenSeess ce dad 


October... s-se2sc cess eenk eee teuues 
November--- 
Docemberensscsseececesssceea yee ke 


Amount for April through 
September___---_._-----~---- 


Years 

1869 1875 1881 1884 1896 1902 1903 1909 1915 1951 

Fnches Inches Inches Inches Inches Inches Inches Inches Inches Inches 
0. 6 0. 48 0. 90 6 0. 40 0. 61 05 0. 57 1. 45 5 
1. 48 1.31 2. 59 1, 23 22 09 74 1. 89 2. 84 2.13 
. 28 2. 80 1.35 3. 20 1. 04: 1. 25 74, .31 2, 00 3, 63 
2, 21 2, 50 3. 58 2. 39 4, 42 1. 50 2. 57 1, 78 1. 25 §. 13 
4.19 4.31 8. 09 1. 81 8. 35 2, 63 9, 54: 2, 38 7. 72 7. 66 
8. 58 5. 70 3. 99 3. 99 4, 74 7. 91 3. 20 6. 81 4, 45 3. 70 
8. 60 5, 62 6. 35 7. 87 6. 69 10. 27 6. 27 7, 97 8, 55 3. 58 
6, 25 8. 45 1. 08 5. 95 3. 25 3.75 11, 52 2, 38 2. 92 6. 74 
9. 74 4, 39 2, 58 8. 11 4, 20 3, 72 3. 82 5. 58 3. 33 2.57 
. 80 . 86 5. 14 4, 52 2, 95 2.17 1, 34 1, 20 72 2.75 
1.13 . 90 . 99 12 1. 90 1, 40 1. 52 7. 38 3.13 46 
63 2. 01 1. 06 1. 20 50 2. 08 12 2. 39 49 1. 04 
47, 49 39, 83 37. 65 41. 04 38. 66 37. 38 41. 43 40. 64 38. 85 89, 84 
' 39. 57 | 230.97 | * 25. 62 | 4 30. 12 | $31. 65 | * 29. 78 | 736. 92 | § 26. 90 | 9 28, 22 | 929. 38 


1 83 percent of total for year. 
2 79 percent of total for year. 
3 68 percent of total for year. 
4 73 percent of total for year. 
5 82 percent of total for year. 


6 80 percent of total for year. 
7 89 percent of total for year. 
8 66 percent of total for year. 
® 73 percent of total for year. 
10 74. percent of total for year. 
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TasiE 14.—Wettest and driest months, and maximum @4- 
hour precipitation for each month 


Period 
1868-1961 1886-1961 
Month 
Driest Wettest 
Precipi- 
tation | Year 
Precipi- | Year | Precipi- | Year 
tation tation 
Inches Fnches Inches 
January.._.--.- 0.03 | 1928 2.97 | 1932 1.2 1947 
February... . O01 | 1923 3. 32 | 1908 1.75 1919 
March.._..---- (4) 1910 4.77 | 1888 1. 85 1959 
Aprilisoc cote 25 | 1934 6.99 | 1944 3. 35 1944 
May... 2.22. - 37 | 1934 9. 54 | 1903 3.35 1904 
June_ ow... 228 e 21 | 1933 10. 55 | 1899 4, 52 1942 
July...-- 2-2-2. . 23 | 1936 10.27 | 1902 5. 20 1922 
August.___ . 33 | 1913 11. 52 | 1903 5. 00 1903 
September. 19 | 1950 | 11. 83 | 1870 3. 48 1938 
October- -- 0 1958 5. 61 1928 4.05 1928 
November. () 81954 7,38 | 1909 2. 62 1948 
December._...- .O1 | 1943 4.15 | 1931 2. 79 1931 
1 Trace. 
2 Also 1918. 


8 Also 1949 and 1939, 


duction during the warm season, April through Septem- 
ber, if it is well spaced than if it is il] timed. 

The warm-season (April through September) rainfall 
averages 19.18 inches, 72 percent of the annual amount. 
During the warm season, the extreme variation has been 
from a low of 9.88 inches to a high of 39.57 inches (tables 
12 and 13), a difference of almost 30 inches. The tabula- 
tion of 10 driest years (table 12) shows that 4 of those 
years were in the 1930’s. Only 1 of the 10 wettest years 
has occurred since 1915 (table 13). 

The following list shows, for each month, the probabil- 
ity that precipitation will be less than half of the average. 
For example, in 17 percent of all years, or nearly 1 year 
out of 5, April will have less than half of the average pre- 
cipitation for that month. 


Month: Percent 
J ANUATY 22s ee a oe 35 
WODIUATY-~: 0 See he ee ee es 27 
March's ve ost ube ses selene escent i Se ete S 34 
APTI Ss ees de Sak ee hh a 17 
Mayosceesonsloceses Rei oe hase 2 ecco wt o Soe ae 17 
JUNC@S2 sae -S ss osssi Ssh ee ee fen Soc seh en ese 15 
JY Leones eae neuen: Reena eee shee neue aaa 18 
IMI BUSts wor eee eet ee eo SS BO eee cee ae V7 
September. -2 022. 22250 2 ee ea ee 26 
DONO bOi a See ae ec bee eet Bow ie 23 
Novembers2 35020202035 ee ee ee 42 
December. io. 20-4 se er a a eee eas slenee, 33 


The foregoing probabilities take into account all years 
since 1867. The average monthly precipitation used in 
deriving these probabilities is for the period 1931-60 (see 
table 11). As shown in the foregoing list, precipitation 
of less than half the average is much more likely to occur 
in winter months than in suminer. 


Transportation Facilities 


Approximately 690 miles of roads are in Washington 
County. There are several hard-surfaced State and, Fed- 
eral highways in the county. U.S. Highway No. 30 
crosses the Missouri River at Blair and runs west through 
the towns of Blair, Kennard, and Arlington. U.S. High- 
way No. 73 runs north from Omaha through Fort Cal- 
houn, Blair, and Herman. State Highway No. 133 runs 
south of Blair to Omaha, and State Highway No. 91 runs 
west of Blair across the county. At present two graveled 
highways are maintained by the State; a hard surface is 
being constructed on parts of these highways. The rest of 
the roads are maintained by the county. 

The Chicago and North Western Railway crosses the 
county from east to west and serves Blair, Kennard, and 
Arlington. A branch of this railroad also enters the coun- 
ty near the town of Washington and leaves the county near 

rlington. The Chicago, St. Paul, Minneapolis, and 
Omaha Railroad, now a part of Chicago and North West- 
ern Railway, runs north and south across the county and 
serves the towns of Fort Calhoun, Blair, and Herman. 
The Continental, American, and Central Greyhound bus- 
lines also serve the county. 

The Missouri River has been made navigable by the U.S. 
Corps of Army Engineers. Transportation by water is 
possible to all water ports of the world via the Missouri 
River bargelines. 

Omaha, 20 miles south of Blair, provides excellent trans- 
portation facilities and markets. 


Industries 


A mill, built at Fort Calhoun in 1856, was the first in- 
dustry in Washington County, This historic mill was of 
great benefit to the early settlers in Washington County 
and drew trade from as far west as Grand Island, and 
from the Omaha and Winnebago Indian agencies to the 
north. The mill was operated by steam, and the big fur- 
nace was fueled by wood cut from the surrounding bluffs. 

Small industries and manufacturing plants employ 
many people in Washington County. In Blair, such items 
as feed wagons, elevators for grain and hay, manure 
spreaders, power take-off drive units, portable cement 
mixers, and elevators for road graders are manufactured 
by several different companies. In Fort Calhoun are 
manufactured aluminum containers and other aluminum 
products, crop sprayers, power lawn mowers, refrigeration 
units for trailers, and fins for bombs and torpedoes. Ar- 
lington has a meat-processing plant and a large nursery 
that handles approximately a million trees a year. There 
are four rock quarries that supply rock for roads and 
stabilizing material for use along the Missouri River. 

There is some commercial fishing in the Missouri River. 
Public and private areas for boating, fishing, hunting, and 
other outdoor recreations are being developed, especially 
along the Missouri River, which is fairly well stabilized 
because of upstream dams and channel-control work. 


Agriculture 


Since earliest settlement, agriculture has been the main 
interest in Washington County. The first crops consisted 
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of corn, buckwheat, and spring wheat. Potatoes-and other 
vegetables were produced for home use. About 1865 the 
acreage in spring wheat was greatly increased. Yields 
of 30 bushels per acre were often obtained. In 1907 winter 
wheat was introduced and soon replaced spring wheat. 
Small acreages of buckwheat were grown until 1875, Flax 
was grown until about 1900. During the late sixties and 
early seventies, cattle and hogs were an important source 
of income. 

According to the census report of 1879, by far the larg- 
est acreage was planted to corn. Wheat was the second. 
largest crop, hay the third, and oats the fourth. A com- 
paratively small acreage was in rye. In addition to these 
crops, orchard products and small acreages of beans, flax, 
Irish potatoes, sweet potatoes, tobacco, broomcorn, and 
sorghum were grown. 

In the early years of settlement, the farmers produced 
only enough crops for local consumption. As a result of 
increased immigration and the development of markets 
around 1900,.the production of crops and livestock in- 
creased. The type of agriculture today is very similar to 
that of 1900. In the past 30 years, however, sweetclover, 
red clover, and tame grasses have been added for use as 
forage and soil-building crops. The drought in the early 
thirties destroyed many of the bluegrass pastures. These 
pastures were replaced by bromegrass and alfalfa, which 
are widely used over the county for temporary pasture. 

In 1934, prior to the organization of the Papio Soil Con- 
servation District, a Civilian Conservation Corps camp 
was established in Blair to do conservation work. This 
work consisted chiefly of planting trees and building dams 
for control of erosion. The Corps assisted the soil con- 
servation. district for 8 years after it was organized, 

As agriculture advanced, there was a noticeable increase 
in soil erosion. In 1938 the landowners realized the ter- 
rific cost of soil erosion and organized the first soil con- 
servation district in Nebraska. This was the Papio Soil 
Conservation District. The objective was to control ero- 
sion, maintain fertility of the soil, and help farmers make 
good use of the land. 


Agricultural data 


This section provides data about the total acreage, num- 
ber, and average size of farms; the acreage of principal 
crops in stated years; the number of principal livestock 
on farms in stated years; and the number of livestock and 
poultry on January 1, 1960. These data were taken from 
reports of the United States Census of Agriculture. 

According to the 1959 Federal census reports 96.5 per- 
cent, or 239,042 acres, of Washington County was in farms. 
Of this, 199,631 acres were in cropland; 11,920 acres in 
pasture not cropland and not woodland; and 9,751 acres 
in woodland. There were 17,740 acres in other land (house 
lots, roads, wasteland, etc.). 

The total acreage, number, and average size of farms in 
stated years are shown in table 15. 

Corn is the most important crop in the county. Other 
important crops are oats, wheat, and hay. The acreage 
of the principal crops in the county is shown in table 16 
for stated years. 

Hogs are the principal livestock in Washington County. 
Cattle and sheep are also important. The numbers of 
principal livestock in the county are listed in table 17 for 
stated years, as given in the United States census reports. 


Tapin 15.—Acreage, number, and average size of farms 
in stated years * 


Land in Total Average 

Year farms farms size of 

farms 

Acres Number Acres 
1930ie chee de caeeeettesce 236, 479 1, 612 146. 7 
194026 oe oN cee ee eee ee 244, 346 1, 577 154, 9 
W950 eh ee eee Coty 241, 138 1, 447 166. 6 
1950.c. ces en coe San 239, 042 1, 184 201.9 


1 Based on United States Census of Agriculture. 


Tapin 16-—Acreage of principal crops in stated years * 


Crop 1929 1939 1949 1959 
Acres Acres Acres Acres 
Corn for all purposes___---- 94, 986 | 78, 859 | 99, 5385 | 101, 317 
Small grains harvested: 
Oatssc- ac. assen se 36, 865 | 21,448 | 43,892 | 26, 591 
Wheat_.__.------------ 14, 779 | 18,368 | 12, 881 10, 947 
RYy@io. cach seks 221 2, 132 27 100 
Rarley= 2. .5+-4-4scen+ 3, 827 6, 419 226 457 
Hay crops, total_--------.. 22,410 | 13, 791 | 16,433 | 21, 292 
_Alfalfa and alfalfa mix- 
tures cut for hay.----- 9, 967 8, 688 | 12, 546 19, 190 
Soybeans grown for all pur- 
POSES 2. See ceseet eset 14 769 2,139 8, 663 
Sorghum for all purposes 
except sirup.------------ 82 | 9,999 223, 5, 552 


1 Based on reports of the United States Census of Agriculture. 


Tania 17.—NVumber of principal livestock on farms in 
stated years 


Livestock 1930 1940 1950 1959 
Number Number Number Number 
Cattle and calves_____--..- 26, 745} 1 21,313) 27,682) 45,573 
Milk cows. .------------ 7, 049 7, 828, 6,784} 4, 320 
Horses and mules_.__.-.--- 8,374 15,160) 1, 892 426 
Hogs and pigs.____-_-._--- 84, 938] 2 20,846} 43,130] 66, 460 
Sheep and lambs_--_ 2 7,029] 3.5, 599 2, 845) 14, 990 
Chickens_---------------- 1218, 283)? 171, 537/2 178, 624)? 213, 241 


1 Over 3 months old. 
2 Over 4 months old, 
3 Over 6 months old. 
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Glossary 


Aggregate (soil structure). Many fine particles held in a single 
mass or cluster, such as 4 clod, crumb, block, or prism. 
Alkaline soil. Generally, a soil that is alkaline throughout most or 
all of the parts of it occupied by plant roots, although the 
term is commonly applied only to a specific layer or horizon 
of a soil. Precisely, any soil horizon having a pH value 
greater than 7.0; practically, a soil having a pH above 7.3. 

Alluvium. Fine material, such as sand, silt, or clay, that has 
been deposited on land by streams. 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern. 

Available moisture capacity. The difference between the amount 
of water .in a soil at field capacity and the amount in the 
same soil at the permanent wilting point. Commonly ex- 
pressed as inches of water per inch depth of soil. 

Bottom lands. The flood plain of a stream, part of which may be 
flooded at infrequent intervals. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 percent 
sand, and less than 40 percent silt. 

Clay film, A thin coating of clay on the surface of a soil aggre- 
gate. Synonyms: Clay coat, clay skin. 

Colluvium. Soil material, rock fragments, or both, moved by 
ches slide, or local wash and deposited at the base of steep 
slopes. 

Coneretions. Hard grains, pellets, or nodules of various sizes, 
shapes, and colors, consisting of concentrations of compounds 
that cement the soil grains together. The composition of some 
concretions is unlike that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—noneoherent; will not hold together in a mass. 
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Friable—When moist, crushes easily under gentle to moderate 
pressure between thumb and forefinger and can be pressed 
together into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Nonsticky.—When wet, practically no soil material adheres to 
thumb or finger after release of pressure. 

Plastic—When wet, readily deformed by moderate pressure but 
can be pressed into a Jump; will form a wire when rolled be- 
tween thumb and forefinger. 

Sticky—When wet, adheres to other material; tends to stretch 
somewhat and pull apart, rather than pull free from other 
material. 

Hard—When dry, moderately vesistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft-—When dry, breaks into powder or individual grains under 
very slight pressure. 

Flood plain. Nearly levél land, consisting of stream sediment, that 
porders a. stream and is subject to flooding unless protected 
artificially. 

Genesis, soil. The manner in which the soil originated, with spe- 
cial reference to the processes responsible for the development 
of the solum, or true soil, from the unconsolidated parent 
material. 

Gley soil. A soil in which waterlogging and lack of oxygen have 
caused the material in one or more horizons to be neutral gray 
in color, The term “gleyed" is applied to soil horizons with 
yellow and gray mottling caused by intermittent waterlogging. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. The relative position of the several soil horizons in 
a typical soil profile, and their nomenclature, are as follows: 


AO Organic debris, partly decomposed or matted. 

Al <A dark-colored horizon haying a fairly high content of or- 
ganic matter mixed with mineral matter. 

A2 A light-colored horizon, often representing the zone of maxi- 
mum leaching where podzolized ; absent in wet, dark-colored 
soils. 

A8 Transitional to B horizon but more like A than B; some- 
times absent. 

B1 ‘Transitional to B horizon but more like B than A; some- 
times absent. 

B2 A usually darker colored horizon, which often represents the 
zone of maximum illuviation where podzolized. 

B38 Transitional to C horizon. 

C Slightly weathered parent material; absent in some soils. 
‘Underlying substratum. 


The A horizons make up a zone of eluviation, or leached zone. 
The B horizons make up a zone of illuviation, in which clay and 
other materials have accumulated. The A and B horizons, taken 
together, are called the solum, or true soil. 


Morphology, soil. The makeup of the soil, including the texture, 
structure, consistence, color, and other physical, chemical, min- 
eralogical, and biological properties of the various horizons 
that make up the soil profile. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent. ‘The size measurements are these: fine, less than 6 milli- 
meters (about 0.2 inch) in diameter along the greatest dimen- 
sion; medium, ranging from 6 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen- 
sion; and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—-hue, value, and chroma. For ex- 
ample, a notation of 10YR 6/4 is a color with a hue of 10YR, 
value of 6, and a chroma of 4. 

Natural drainage. Refers to moisture conditions that existed dur- 
ing the development of the soil, as opposed to altered drainage, 
which is commonly the result of artificial drainage or irriga- 
tion but may be caused by the sudden deepening of channels 
or the blocking of drainage outlets. Seven different classes of 
natural drainage are recognized. 

Hacessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 
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Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Imperfectly or somewhat poorly drained soils are wet for signifi- 
cant periods but not all the time, and in podzolic soils com- 
monly have mottlings below 6 to 16 inches, in the lower A 
horizon and in the B and C horizons. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent er nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Parent material (soil). The horizon of weathered rock or partly 
weathered soil material from which soil has formed; horizon 
C in the soil profile. 

Permeability, soil. ‘Che quality of a soil horizon that enables 

water or air to move through it. Terms used to describe per- 

meability are as follows: very slow, slow, moderately slow, 
moderate, moderately rapid, rapid, and very rapid. 

A numerical means for designating relatively weak acidity 
and alkalinity, as in soils and other biological systems, A pH 
value of 7.0 indicates precise neutrality; a higher value, al- 
kalinity ; and a lower value, acidity. 

Phase, soil. A subdivision of a soil type, series, or other unit in 
the soil classification system made because of differences in 
the soil that affect its management but do not affect its classi- 
fication in the natural landscape. A soil type, for example, 
may be divided into phases because of differences in slope, 
stoniness, thickness, or some other characteristic that affects 
management. 

Profile, soil. (A vertical section of the soil through all its horizons 
and extending into the parent material. See Horizon, soil. 

Runoff. {he part of the precipitation upon a drainage area that 
is discharged from the area.in stream channels. The water 
that flows off the land surface without sinking in is called 
surface runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or seepage flow 
from ground water. 

Sand. Individual rock or mineral fragments in soils having di- 
ameters ranging from 0.05 to 2.0 millimeters. Most sand 
grains consist of quartz, but they may be of any mineral com- 
position. The textural class name of any soil that contains 
85 percent or more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except for 
texture of the surface soil, are similar in differentiating char- 
acteristics and in arrangement in the profile. 

Shrink-swell potential. The amount that a soil will expand when 
wet or contract when dry. Indicates kinds of clay in soil. 

Silt. Individual mineral particles in a soil that range in diameter 

from the upper limit of clay (0.002 millimeter) to the lower 


pH. 
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limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 per- 
cent clay. 

Soil. A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting from 
the integrated effect of climate, and living matter acting upon 
parent material, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the parent mate- 
rial, in which the processes of soil formation are active. The 
solum in mature soil includes the A and B horizons. Gen- 
erally, the characteristics of the material in these horizons 
are unlike those of the underlying parent material. The liv- 
ing roots and other plant and animal life characteristic of 
the soil are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
@laypans and hardpans). 

Subsoil. ‘Technically, the B horizon; roughly, the part of the 
profile below plow depth. 

Surface soil, The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace. An embankment, or ridge, constructed acress sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts runoff so that it may soak into the soil or 
flow slowly, to a prepared outlet. Terraces in fields are gen- 
erally built so they can be farmed. Terraces intended mainly 
for drainage have a deep channel that is maintained in per- 
manent sod. 

Terrace, diversion. <A ridge of earth that is built to divert runoff 
from its natural course and, thus, to protect areas downslope 
from the effects of such runoff. The ridge is higher and the 
channel has more capacity than that of a field terrace. 

Texture, soil. The relative’ proportions of'sand, silt, and clay par- 
ticles in a mass of soil. (See also Clay, Sand, and Silt.) The 
basic textural classes, in order of increasing proportions of 
fine particles are as follows: sand, loamy sand, sandy loam, 
loam, Silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, loamy sand, 
and sandy loam classes may be further divided by specifying 
“coarse,” “fine,” or “very fine.” 

Type, soil, A subdivision of the soil series that is made on the 
basis of differences in the texture of the surface layer. 
Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 

lower one by a dry zone. 

Woodland site. A group of soils that produce the same kinds and 
amounts of forest products and needs similar management. 
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[See table 1, p. 8, for approximate acreage and proportionate extent of the soils; see table 2, p. 29, for predicted average acre yields of 
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principal crops; and see table 3, p. 33, for woodland sites and species suitable for planting] 
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—— Z i <a SOIL ASSOCIATIONS 
=: EY , == Cass-Leshara association: Sandy to silty soils of the 
bottom lands of the Elkhorn River 


[2 | Moody-Belfore association: Clayey to silty soils of 
the rolling loess uplands west of Bell Creek 


Sharpsburg-Marshall association: Silty to clayey 
96°00" soils of the nearly level to rolling loess uplands 
east of Bell Creek 
Monona-Crofton association: Silty soils of the rolling 


hills and bluffs west of the Missouri River bottom 
lands 
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Luton-Volin association: Clayey to silty soils of the 
high bottom lands of the Missouri River 


[s ] Albaton-Haynie association: Clayey to sandy soils of 
the low bottom lands of the Missouri River 
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U. S. DEPARTMENT OF AGRICULTURE CONSERVATION AND SURVEY DIVISION 
SOIL CONSERVATION SERVICE WASHINGTON COUNTY, NEBRASKA UNIVERSITY OF NEBRASKA 


CONVENTIONAL SIGNS 


WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 
Highways and roads National or state ... _  — 
Dial) 3 cise icc grectencentanenieaneers COUN i LTT Soil boundary 
Good motor Township, U. S. and symbol seyeeces neste 
Each soil symbol consists of letters, or of letters and numbers; for ° 7 
example, Le, 2Le, MnB, or MnB2. If slope forms part of the soil name, POOrIMGIOR nciccaiiccinnniennn BSSSSSSeemssess== SOCAN: LIME, COPMET — riscccsiccarsicces —sssissnevanrdenneoesvonsnanevssese + Gravel ° 
the last capital letter, A, B, C, D, or E, in a symbol, shows the slope 00 
class. A final number, 2 or 3, in a symbol, shows that the soil is eroded AERI, eieeaetecea Pade ant coc inenneciens, Kucee Pane hot tt es Reservation 2.0.0.0... te USGS, esasasestees conse re ees = 
or severely eroded. 
y 
Highway markers Land QFant niccmiiicancacnincncs —=06 ——so—ae Rock outcrops “y 
( av 
SYMBOL NAME National Interstate ou. Chert fragments o.cecccscccsunnsensene i 
Ab Albaton silt loam C3 
re Albaton clay WBS is, castautecs wage Clay spol 
BdC2 Burchard clay loam, 7 to 12 percent slopes, eroded State O Sand spot it 
BdD2 Burchard clay loam, 12 to 18 percent slopes, eroded 
Bs Belfore silty clay loam Railroads Gumbo or scabby spot. ncccsssccesses r) 
cfc3 Crofton silt loam, 7 to 12 percent slopes, eroded = 
CfD3 Crofton silt loam, 12 to 18 percent slopes, eroded Single track Made land ad 
CfE Crofton silt loam, 18 to 30 percent slopes 
CfE3 Crofton silt loam, 18 to 30 percent slopes, eroded Multiple track ........ ee  ———— S$ Severely eroded spot 200... = 
Cg Carr fine sandy loam 
Cm Cass loam lo i i 5 
Re Gass fine sandy lai Abandoned oon ccc ee ee ee Blowout, wind erosion . “ 
; DRAINAGE 
GL Gullied land, Judson materials Bridges and crossings GUUNNGES,  ccececssccssosaessseovssusscoccsassrpesorezneeess nnnnnrs 
He Haynie silt loam Streams 5 aes 
hort Steep SlOP@® oc. seasseinecssassacs : “Seas” 
JuA Judson silt loam, 1 to 3 percent slopes Road . 
JuB Judson silt loam, 3 to 7 percent slopes - Perennial 
, Trail): f00b! ssccssascsrasiccnnemarancan 
Ke Kennebec silt loam Intermittent, unclass. 
LG Lamoure-Colo silty clay loams Railroad 
Le Leshara silt loam Canals and ditches 
2Le Leshara soils, clayey substrata Ferries 
LLu Luton and Leshara clays (cakes andiponds 
Ls Luton silty clay loam Ford 
its Luton silt loam, overwash hc cesenntntnerntnentninicntnny eS 
Lu Luton clay Gade Perennial oo. 
| -—TTy 
Me McPaul ‘silt loan ' Intermittent ....... Ca? 
MCD Monona-Crofton silt loams, 12 to 18 percent slopes R. R. over 
MCD3 = Monona-Crofton silt loams, 12 to 18 percent slopes, eroded Well Sea . 
MMB Moody and Marshall soils, 3 to 7 percent slopes und ells. svsee Pa me flowing 
MMB2_ Moody and Marshall soils, 3 to 7 percent slopes, eroded R. R. under ee ae 
MMC Moody and Marshall soils, 7 to 12 percent slopes SORE seccccssszessvscrseicass Bee teers 
MMC2_ Moody and Marshall soils, 7 to 12 percent slopes, eroded Tunnel i ae atl 
Mn Monona silt loam, 0 to 1 percent slopes Marsh .. ie a sicitdesess Se ke 
MnA Monona silt loam, 1 to 3 percent slopes Buildings: ...2casamcusnuaneminne ass 
MnB Monona silt loam, 3 to 7 percent slopes Wet spot ovccccccecen . v 
MnB2 Monona silt loam, 3 to 7 percent slopes, eroded School eee reeset eee ct 
Mnc Monona silt loam, 7 to 12 percent slopes 
MnC2 Monona silt loam, 7 to 12 percent slopes, eroded Church eee t 
NCC3 Nora and Crofton soils, 7 to 12 percent slopes, severely eroded 
NCD3 Nora and Crofton soils, 12 to 18 percent slopes, severely eroded Station: scnade.cn ities, ee — 
NC3 Nora and Marshall soils, 7 to 12 percent slopes, severely eroded 
ND2 Nora and Marshall soils, 12 to 18 percent slopes, eroded . . 
4 Mines and Quarri@S oo... ® 
ND3 Nora and Marshall soils, 12 to 18 percent slopes, severely eroded ne Q 
d ils, 12 to 18 | ae 
NMD2 Nora and Moody soils. 0 percent slopes, eroded MS GUD: .occcccccsecssveccscscscssecccvees wer 
OH Onawa and Haynie silty clay loams 
Ou Onawa clay Pits, gravel or other ® 
Ra Rauville soils 
Rw Riverwash Power Wines: sssssincccsscssswsstsassacnsccnss ee ees ee a RELIEF 
Ss Spoil banks : Esearorieats 
Sg Sarpy loamy fine sand Pipe: limes: ssrcsssssvcars ames, Ft Rae oe ee p 
Sh Sharpsburg silty clay loam, O to 1 percent slopes [- | Vey YOY YY YY y yy, 
S| Sarpy loam Cemeteries pias Poe il Bedrock svescsnmnenenrnnnn sno 
SMA Sharpsburg and Marshall soils, 1 to 3 percent slopes aneeettUVTTT TTD ry yay oyeagn ttt 
SMB Sharpsburg and Marshall soils, 3 to 7 percent slopes DaMS  coccccccssccsssssccesccssesececcessseseccesses Other batten Ua 
SMB2 Sharpsburg and Marshall soils, 3 to 7 percent slopes, eroded ot 
SMC Sharpsburg and Marshall soils, 7 to 12 percent slopes Levees Prominent peaks ae 
SMC2 Sharpsburg and Marshall soils, 7 to 12 percent slopes, eroded 
StD2 Steinauer soils, 12 to 18 percent slopes, eroded NY Soil map constructed 1963 by Cartographic 
Sv Salix and Volin silt loams TAKS oeecescceceeseneetneestctnstisenes ° Large Small Division, Soil Conservation Service, USDA, from 
gh, 1955 aerial photographs. Controlled mosaic based 
ON WENSS -spnicnenntieerncnce 4 Depressions. spetsssnesessecessiisserdione ayes 9 on Nebraska plane coordinate system, south 
zone, Lambert conformal conic projection. 
Windmills ccsescosesseesesssessescesnseeessessssees & 1927 North American datum. 
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